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1. Pur pose. This chapter describes the preparation, by

desi gnated National Weather Service (NW5) offices, of aviation
term nal forecasts, which nay be referred to as term nal or
aerodrome forecasts. Term nal forecasts are scheduled to be

i ssued every six hours and are valid for a 24-hour period.
Amendnents are issued as needed. These forecasts are used by a
wi de variety of aviation custoners, including donmestic and

i nternational comrercial airlines, general aviation, civilian,
and mlitary custoners. Term nal forecasts serve the pre-flight
and in-flight meteorol ogical service requirenents of aviation
operations by providing a forecast of weather conditions at an
airport. It is the policy of the United States that, to the
extent practicable, term nal forecasts shall be prepared, issued,
and distributed on a tinely basis to neet requirenents of the
United States Aviation Authority, the Federal Aviation

Adm ni stration (FAA), and the International G vil Aviation
Organi zation (I CAO in a code format designed by the Wrld

Met eor ol ogi cal Organi zation (WMD) for both donestic and

i nternational use.

2. Background. Termi nal forecasts in the U S. shall be
prepared in the TAF code, FM 51-X Ext. TAF, Aerodrone Forecast,
with U S nodifications. The international standard for the

TAF code, FM 51-X Ext. TAF, is included in WMO Manual on Codes,
WVO No. 306, Volune |.1, Part A The U. S. nodifications, or
nati onal coding practices in WVMO term nol ogy, shall be held to a
m nimum The procedures and policies described in this chapter
reflect the national coding practices of the United States and
the NW&.

The U. S., as a WWMO Menber State, is obligated to advise the WD
of national coding practices adopted by the U S. The WMO Manua
on Codes, WMO No. 306, Volunme |.1, Part A, is the basic docunent
to which U S. national coding practices apply.

Simlarly, the U S., as a Contracting State of the |ICAQ, has
agreed to provide service for international civil aviation in
accordance with | CAO standards and recomended practices with a
proviso for the notification to I CAO on a conpul sory basis, of
any differences between U.S. national regulations and practices
and | CAO standards and, on a voluntary basis, of any differences
between U.S. national regulations and practices and | CAO
recommended practi ces.

| CAO Annex 3, "Meteorological Service for International Ar
Navi gation”, is the operating docunent that prescribes the
rel evant | CAO standards and recommended practi ces.
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In accordance with WMO TAF code instructions, term nal forecasts
shall at |east contain information about surface w nd,
visibility, weather (when appropriate), and clouds or verti cal
visibility. In addition, NW5-prepared term nal forecasts shal

i nclude, on an as-required basis, forecasts of non-convective

| ow-1 evel wi nd shear.

NOTE: In this chapter, the contraction "TAF" will only be used
to refer to the code FM 51- X Ext. TAF. The forecast products
thensel ves are referred to as "term nal forecasts".

3. Uni que Terns. The terns defined below are used in this
Weat her Service COperations Manual (WBOM) chapter to specify the
degree of obligation with reference to stated procedures or
practi ces.

"SHALL" -- nmeans that a procedure or practice is nmandatory;

"SHOULD" -- neans that a procedure or practice is
recommended,;

"MAY" or "NEED NOT" -- neans that a procedure or practice
is optional; and

"WLL" -- neans futurity, not a requirenent to be applied
to a procedure or practice.

4. Responsi bility. Aviation term nal forecasts shall be
prepared by designated NWS offices for the airports listed in
Appendi x A (list of termnal forecasts sorted by NW5issuing

of fice) and Appendix B (list of termnal forecasts sorted by
state). These Appendices include the 4-letter |ocation
identifier of the airport, the city or town in which the airport
is located, and nane of the airport for which termnal forecasts
are prepared. Appendices A and B al so designate term nal
forecasts required only for donestic operations and those
required for both international and donmestic operations.

NWS of fices assum ng additional (new) term nal forecast
responsi bility shall be designated by Regi onal Operations Mnual
Letters (ROWS).

Term nal forecasts are a critical elenent of NW5 avi ati on weat her
services. Forecasters shall nonitor these products and their
preparati on using the best professional judgenent to optimze
term nal forecast tineliness and representativeness.

WEOM | ssuance
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Regi onal Avi ation Meteorol ogi sts (RAMs), or their equivalent in
regions without a RAM staff position; Wather Service Eval uations
Oficers (WBEGs); Warni ng Coordi nati on Meteorol ogi sts (WCMs)
and/ or any neteorol ogi st designated by the Meteorol ogist-in-
Charge (M C) shall regularly review term nal forecasts for
conpliance with these instructions.

NW5 of fices preparing termnal forecasts should maintain an
awar eness of how wel | term nal forecasts are verifying and should
ensure that necessary anendnents and corrections are issued

promptly.

5. Requests for Preparation of New Termi nal Forecasts or for
Expandi ng Exi sting Part-Tinme Term nal Forecast Services.

Requests by the FAA to establish new term nal forecast service or
to expand the hours of existing part-tinme term nal forecast
service, stating the validated requirenent, should be sent to the
appropriate RAM (or equivalent) for evaluation. The NWS region
shall reconmend the FAA request be approved or di sapproved based
on availability of data (refer to Section 5.1) and NW5 resources
to support the newly requested termnal forecast(s). The

regi onal recomendation shall be forwarded to the Chief,

I nt egrat ed Hydronet eorol ogi cal Services Core of the NW& O fice
of Met eor ol ogy.

At | ocations where part-tinme manual observations are repl aced

wi th 24-hour autonated observations, part-tine term nal forecast
service is not automatically increased to 24 hours. Any

i ncreased term nal forecast service nust be requested by the FAA
and eval uated by the NWS based on availability of data and NWS
resour ces.

Requests by local aviation interests, airlines, or any source

ot her than the FAA to establish new term nal forecast service or
to expand the hours of existing part-tinme term nal forecast
service shall be forwarded by the receiving NWs office to the
appropriate NWS5 regi onal headquarters. The NWS regional office
shall forward the request to the appropriate FAA regional office.

Upon NWS Headquarters approval, the NWS Regi on responsible for
the requested term nal forecast shall respond to the appropriate
FAA regional office to notify themif the request was approved or
di sapproved. |If the request for a new termnal forecast(s) is
approved, the responsi ble NAS Region shall also initiate and
submt a Data Review G oup (DRG Request for Change to add the
term nal forecast to the appropriate NW5 communi cation systens.
Once the DRG has approved the request, the DRG shall arrange for
the product(s) to be added to the appropriate NWS conmuni cati on
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systens, the FAA's Weat her Message Switching Center Repl acenent
(or its replacenent), the Fam |y of Services, and other
appropriate federal data communications systens. The requesting
FAA regi on shoul d be advised that the new term nal forecast
service will not begin until it has confirmed arrangenments that
the FAA communi cati ons system can accommodat e the product.

5.1 Availability of Observations Required to Initiate New

Term nal Forecast Service. As part of the procedures to
establish a termnal forecast for an airport where the NWS i s not
currently preparing one, airport operators shall, at a mninmm
ensure regul ar hourly and special observations of the foll ow ng
weat her el ements:

wi nd velocity (speed and direction)
visibility

weat her and obscurations

sky condition

t enperature

dew poi nt tenperature

altineter setting

Absence of any one of the elenents |isted above fromeither the
observation itself or supplenentary and/ or conpl enentary data
sources on a reqgular basis shall preclude the NWs agreenent to
initiate new termnal forecast service for that |ocation.

Conmi ssi oned aut omated surface observation sites providing

Aut omat ed Surface Cbserving System (ASOS) or Automated Wat her
observing System (AWDS) - 3-type observations (see FAA

docunent 7900.5A, Surface Weather Cbserving - METAR, Chapters 4
and 5) and neeting either of the follow ng conditions, shall be
eligible for termnal forecast service:

a. Attended or unattended aut omated surface observation
sites with systens that neet or exceed the performance
speci fications of the ASCS, and which the MC of the office that
woul d i ssue the associated term nal forecast determ nes have
sufficient supplenentary, conplenentary and/or augnented
observation data coverage and avail ability.

WEOM | ssuance
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b. Automated surface observation sites, with systens that
nmeet or exceed FAA-specified AWOS-3 perfornmance requirenments, and
that the MC of the office that would i ssue the associ ated
term nal forecast determ nes have sufficient supplenentary and
conpl ement ary observati on data coverage and availability and/or
that have appropriate manual augnentation by certified observers.
Appropriate manual augnentation is defined as that which adds, as
a mninmm those elenents provided by conm ssioned ASOS systens
that are not otherw se avail able froman AWOS- 3.

Augnent ati on shall be provided in accordance with the agency
agreenents with augnenters (refer to FAA docunent 7900. 5A,
Surface Wather Observing - METAR, Chapters 4 and 5). |If the
elements |isted above are reliably provided, it is NWS policy
that the total available data, including those fromrenote sensor
systens such as satellite, radar, profilers, etc., shall be
sufficient to support initiation of new term nal forecast service
for that airport, and to support preparation and mai ntenance of a
term nal forecast issued under the procedures, including
amendnment procedures, detailed in this chapter.

6. Forecast Preparation. An NW5 term nal forecast shal

consi st of a concise statenment of the expected neteorol ogical
conditions significant to aviation at an airport during a
specified tinme period. The U S. definition of an airport is the
area wthin 5 statute mles of the center of an airport’s runway
conpl ex.

In the interest of aviation safety, NA5- prepared term nal
forecasts shall also include specified critical neteorol ogical
phenonmena expected to occur in the airport’s vicinity (VC) during
any part of the valid period. 1In the United States, "vicinity"
is defined as an area (a donut) between circles with radii of

5 and 10 statute mles fromthe center of the runway conpl ex of
an airport. Refer to Section 7.2.6.a for nore information
regarding vicinity.

A conplete aviation termnal forecast shall include a forecast of
surface wind, visibility, weather and clouds (or vertical
visibility into a surface-based obscuration) and any expected
significant change(s) to one or nore of these elenents during the
specified tinme period, which shall ordinarily be 24 hours. Under
some circunstances, however, a term nal forecast may be issued
for a shorter valid period. For exanple, if essential
observational data are not available at the tinme of schedul ed
forecast preparation, a forecast issuance may be del ayed, (refer
to Section 8.2) resulting in a valid period of |ess than

24 hours.
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The intent of the term nal forecast programis to provide
products reflecting the forecaster’s best judgenent, with an
awar eness of the potential operational inpact of each forecast
el enent .

Aut omat ed systens are limted in the range of cloud and
visibility values reported and in the weather and obscurations
that they can currently report. Termnal forecasts for sites

wi th automated systens shall contain the el enent value(s) and the
type(s) and intensity of weather and/or obscurations that the
forecaster expects, regardl ess of whether the autonated system
can report or differentiate between those conditions and ot her,
simlar conditions.

For exanple, if the forecaster expects clouds above 12,000 feet,
zero visibility, ice pellets, or snow showers, the term na
forecast should reflect that. Even when an autonated system
reports CLR (which indicates "clear below 12,000 feet above
ground level (AG)"), ML/4SM (which indicates visibility of |ess
than one-quarter statute mle), or rain or snow when ice pellets
or snow showers may be occurring, the termnal forecast shall be
representative of what is expected to occur, not just what is
expected to be reported by an automated system

The forecaster shall maintain a watch of weather conditions for
all pertinent termnal forecast sites, including sites with
schedul ed part-tine observation (see Section 6.1.1), automated
observing sites requiring part-tinme augnentation (see

Section 6.1.2), and unaugnented autonmated observing sites (see
Section 6.1.3).

Forecasters shall use the procedures detailed in this chapter and
rel ated Operations Manual Letters (OWLs) and ROWLs to prepare and
mai ntain termnal forecasts that reflect existing or expected
weat her conditions as accurately and concisely as possible.
Amendnents (refer to Section 8.1) are an effective nethod of
optim zing the quality of the term nal forecast service and are
strongly encour aged.

Forecaster judgenent shall be used to resolve situations not
addressed by following the guidelines in this chapter and rel ated
OWLs and ROWLs.

Refer to Appendix C for an overview of the phil osophy behind
preparing termnal forecasts. |In addition, Appendix D briefly
sunmari zes the term nal forecast issuance guidelines for
schedul ed, anended, del ayed, and suspended term nal forecasts.
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6.1 Mninum Observational Requirenents for Routine Term nal
Forecast |ssuance and Continuation. The aviation forecaster nust
have certain information for the preparati on of each schedul ed

i ssuance of each individual termnal forecast listed in
Appendices A and B. As a m ninum observations, or other

conpl ementary and/ or suppl enentary data sources, nust include the
foll owi ng el ements:

wi nd velocity (speed and direction)
visibility

weat her and obscurations

sky condition

t enperature

dew poi nt tenperature

altineter setting

Term nal forecasts should be prepared by integrating many
observed data types and sources, guidance material, and
forecaster experience. The hourly and special observations are
only one of the many data sources fromwhich the elenents |isted
above can be obtained. Alternative nethods of obtaining the
required el enments should be utilized, at the discretion of the
forecaster, in order to continue providing term nal forecasts.
For exanple, if the hygrothernoneter at an observing site for
which a termnal forecast is prepared becones inoperative, a
sling psychroneter may be used to gather the tenperature and dew
point data required to continue termnal forecast service. No
single elenent |isted above is necessarily critical to any given
term nal forecast.

Note that all of these weather elenments need not be provided
conpletely and/or at all tinmes in the hourly/special observation
itself. Forecasters shall also make use of supplenentary,

conpl ement ary and/ or augnent ed observational data, as well as

ot her observing systenms, such as satellite, Doppler radar,
profiler data, etc., in preparing and nonitoring term nal
forecasts. This approach, to issue and maintain term nal
forecasts using multiple, integrated data sets in addition to the
hourly and special observations, is known as the total
observation concept.

Forecasters shall use the total observation concept to maintain
the term nal forecast when one or nore elenents are missing from
t he METAR observation(s), as well as when an entire observation
is mssing. After analyzing available data sets, if, in the
forecaster’s judgenent, a m ssing observation or a m ssing
element will have no inpact on the quality of the term nal
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forecast, the term nal forecast shall be issued and conti nued.
Conversely, in the event the forecaster believes the absence of
an observed elenent(s) will lead to a degradation of the quality
of the forecast, the forecast shall be |limted (e.g., N L AVD,

i ndi cati ng no anmendnents will be provided) or suspended (NL).

Once a particular term nal forecast has been suspended (NIL), a
del ayed or scheduled termnal forecast for that airport shall not
be issued until two consecutive observations not |ess than

30 m nutes nor nore than one hour apart have been received, in
order to establish a trend. The two observations nust be
consecutive and nust be not | ess than 30 m nutes nor nore than
one hour apart. The observations can be two consecutive hourly
observations or any two or nore observations over approximtely a
hal f-hour interval (hourly and special or two specials). This is
a daily requirenment for sites with part-tinme manual, or part-tine
augnent ed aut onat ed, observati ons.

6.1.1 Sites Wth Schedul ed Part-Tine Observations. For

term nal forecasts with | ess than 24-hour observational coverage,
or for which part-tine termnal forecasts are provided, the

term nal forecast shall be valid to the end of the routine
schedul ed forecast period even if observations have ceased prior
to that tine. The time observations are scheduled to end and/ or
resune shall be indicated by expanding the "AVMD NOT SKED'
statement. Expanded statenents shall include the observation
ending time (AFT __Z), the schedul ed observation resunption tine
(TIL __Z) or the period of observation unavailability (_ Z-_ 7).
"TIL" should be used only when the beginning of the schedul ed
term nal forecast valid period coincides with the tinme of the

| ast observation or when observations are scheduled to resune
prior to the next schedul ed issuance tinme. The period should be
stated if known and judged reliable. Wen used, these phrases
shall imediately follow the | ast forecast group. |If a routine
forecast issuance is scheduled to be made after observati ons have
ceased, but before observations are resuned, the contraction
"NIL" followed by the end of report separator shall imediately
follow the valid period group of the schedul ed i ssuance. After
two consecuti ve observations have been received, giving the
forecaster a reasonable indication of the neteorological trend,
and the forecaster judges that the termi nal forecast can be
resuned based on availability of all the required el enents using
the total observation concept (see Section 6.1), a del ayed
forecast shall be prepared and transmtted. The del ayed forecast
shall be identified in the abbreviated WMO header by the

i ndicator "RRx" (where x = A-X) (see Sections 7.1 and 8. 2).
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Exanpl es:

TAF AMD
KACV 1414107 141412 text N L=

TAF AMD
KRWF 1502027 150224 text AVMD NOT SKED 05Z-18Z=

TAF AMD
KPSP 190230Z 190324 t ext
NI L AVD=

TAF
KRW 1416107 141612 NI L=

6.1.2 Automated Cbserving Sites Requiring Part-Tine

Augnent ation. Each NWS office with term nal forecast

responsi bility should acquire and maintain a current copy of the
FAA document 7900. 5A, Surface Wather Observing - METAR

Chapter 4 of that docunment is entitled "General Procedures at
Aut omat ed Weat her Stations” and Chapter 5 is entitled
"Augnent ati on at Automated Weat her Stations”.

Term nal forecasts for non- ASCS aut omat ed observing sites which
have part-tinme augnentation, shall be prepared using the
procedures for part-tinme manual observation sites detailed in
Section 6.1.1, with one exception. This exception is the remark
to be used when the automated systemis unattended.

Specifically, the time that an augnented autonated systemis
schedul ed to go into unattended operation and/or the tine
augnmentation will resunme shall be included in a remark unique to
aut omat ed observing sites: "AVD LTD TO CLD VIS AND W ND ( AFT aaZ,
or TIL bbZ, or aaZ-bbz)", where "aaZ" is the time of the |ast
augnment ed observation and "bbZ" is the tine the second conplete
observation is expected to be received. This remark, which does
not preclude anendnents for other forecast elenments, shall be
appended to the | ast scheduled term nal forecast issued prior to
the | ast augnented observation. It shall also be appended to al
subsequent anendnments until augnentation resunes.

The "AVD LTD TO (el enents specified)" remark is a flag for
custoners and differs fromthe "AVMD NOT SKED AFT _ Z" remark for
part-time manual observation sites. "AMD LTD TO (el enents

speci fied)" nmeans that custoners shoul d not expect anendnents due
to changes in the thunderstormforecast elenments or the
freezing/frozen precipitation elenents (for exanple) after the
specified tine. It also nmeans that sone reliable information is
avai lable and will be used to support term nal forecast services.

13
WEOM | ssuance
97-5 6- 6- 97



AVI ATI ON TERM NAL FORECASTS (D- 31)

Exanpl e:

TAF AMD
KCOE 1502027 150224 text AVD LTD TO CLD VIS AND W ND
05Z- 187=

Anended TAF for Coeur D Alene Air Terminal, issued on the 15th day of
the nonth at 0202 UTC. It anmends a previous term nal forecast valid
from 0000 UTC on the 15th until 0000 UTC on the next day (the 16th).
The amended forecast indicates that, between 0500 and 1800 UTC,
amendnents will only be issued for wind, visibility, and cl ouds.

Non- ASOS aut onmated systens with part-tinme augnentation, which the
forecaster suspects are providing unreliable information when
unaugnent ed, should be reported for maintenance and treated the
same as part-tinme manual observation sites (see Section 6.1.1).
In such cases, the "AVD NOT SKED AFT _ Z" remark shall be used.

When an anendnent is necessary, it shall include forecasts for
all appropriate termnal forecast elenments, including those not
reported when the associ ated autonated observation is
unaugnented. Forecasters should use their best judgenent and al
avai l able information to determ ne unreported el enents such as
present weather. |If unreported elenents are judged crucial to
the representativeness of a term nal forecast and cannot be
adequately determned (e.g., fog versus noderate snow), the
term nal forecast should be suspended (i.e. issue an anended
term nal forecast stating "NL").

6.1.3 Unaugnented Automated Qbserving Sites. The term nal
forecast issued for an unaugnented ASCS site may be suspended in
the event the forecaster is notified of, or strongly suspects, an
out age. Forecasters may al so consi der suspension of term nal
forecast service when an el enent the forecaster judges to be
critical is mssing fromthe observation and cannot be obtai ned
using the total observation concept. The term"N L AWVD

i ndi cati ng no anmendnents will be provided, shall be appended, on
a separate line and indented five spaces, to the end of an
amendnment to the existing term nal forecast when appropriate. |If
the outage occurs within one hour of the next schedul ed i ssuance
or if the forecaster begins to suspect that the existing term nal
forecast is unrepresentative of conditions, an anendnent or
schedul ed i ssuance containing only the statenent "NIL" shall be

I ssued.

6.2 @idance and Coordination. Forecasters should utilize
avai | abl e gui dance products fromthe National Centers for
Envi ronnmental Prediction (NCEP), the Aviation Wather Center
(AWC), the Al aska Aviation Wather Unit (AAW), the Storm
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Prediction Center (SPC), the Tropical Prediction Center, the
Central Pacific Hurricane Center, the Techni ques Devel opnent
Laboratory, and other sources, as appropriate. However, the
detail demanded in the termnal forecast and the influence of

| ocal effects require the use of the forecaster’s judgenent,
experience, and expertise to prepare this highly definitive
nmesoscal e forecast. The forecaster is the final authority, and
is ultimately responsible for the forecasts he or she issues.

Forecasters should coordinate with adjacent NWs offices to
prevent inconsistencies between forecasts. Term nal forecasts
shoul d be synoptically consistent with public and ot her aviation
products. However, since the term nal forecast describes
conditions in a very snmall area, as conpared to public zone
forecasts or sections of an aviation area forecast, sone small -
scal e differences may occur. Routine coordination procedures
shoul d ensure that public and aviation forecasts issued by

adj acent offices are synoptically consistent. MCGCs are
ultimately responsi ble for ensuring consistent, accurate, well -
witten forecasts.

When appropriate, NWS offices should call local FAA facilities
and/ or Center Weather Service Units (CWU) to solicit pilot
reports (PIREPs). PIREPs provide additional information on
operationally significant ceilings, non-convective |owlevel w nd
shear, etc. OWBU forecasters should relay PIREPs of conditions
pertinent to the termnal forecast, as well as other PIREP
information as duties permt, to appropriate NWs offi ces.

6.3 Tinme References. The tinmes in termnal forecasts shall be
stated in Coordinated Universal Tine (UTC). Tine references
shoul d be as detail ed and specific as supporting data and
forecaster know edge allow. The letter "Z" is appended to the
end of the date-tine group of forecast origin (refer to

Section 7.2.2). The contraction UTC does not appear in the WWO
abbrevi ated headi ng (see Section 7.1) nor the forecast text (see
Section 7.2).

6.4 Contractions. The only contractions to be used in N\

term nal forecasts shall be those terns defined in this manual
chapter, which have been derived fromthe WWMO Codes Manual and
fromthe | CAO docunent "I CAO Abbreviations and Codes". In a very
few cases, plain | anguage English terns may be used. Al valid
contractions applicable to termnal forecasts are included in
Appendi x E.

15
WEOM | ssuance
97-5 6- 6- 97



AVI ATI ON TERM NAL FORECASTS (D- 31)

6.5 Dissemination and Format. All schedul ed and unschedul ed
term nal forecasts shall be dissem nated via long-line circuits.
Term nal forecasts prepared by NAWS offices in the contiguous
United States (CONUS) and Puerto Rico are transmtted internally
on NW5 communi cation systens such as Automation of Field
OQperations and Services (AFCS) as individual products, i.e., one
term nal forecast per conmmunication header. The NWS

Tel ecomruni cati on Gateway (NWSTG, which is responsible for the
donmestic and international distribution of term nal forecasts,
assenbles all termnal forecasts prepared by NW5s offices in the
CONUS and Puerto Rico into collectives for donestic and
international distribution. Term nal forecasts prepared by NWS
offices in Al aska and Pacific Regions are transmtted to the
NWSTG in collectives, i.e., several forecasts per comuni cation
header. Individual NW5 offices shall conformto the regul ations
of the NW5 regi on managi ng the network on which the forecasts
originate (i.e., AFCS, Alaska Region Operations Network [ ARONET],
etc.).

The first line of the text of a term nal forecast product shal
consi st solely of "TAF' or "TAF AMD' (see Section 7.2). The
contraction TAF (or TAF AMD) is stated only once in each product,
whet her it contains one or nore termnal forecasts. The next
line begins with the ICAO 4-letter |location identifier at the
left margin. Any subsequent FM3G&g group(s) (refer to

Section 7.2.9.a) shall begin on a new |ine(s), indented

five spaces. Continuation line(s) of a forecast group shall be

i ndented si x spaces.

When an office transmts nore than one term nal forecast in
single collective, each forecast shall be started on the lin
i medi ately follow ng the previous termnal forecast with th
| ocation identifier at the left margin. Each conplete term
forecast shall be followed by an end-of-report separator (an
equal sign [=]) to denote the end of a conplete term nal forecast
for each location. The end-of-report separator shall be foll owed
by two carriage returns and a line feed.

a
e
e
n

al

The length of a Iine shall not exceed 69 spaces, including typed
characters, spaces, carriage returns, line feeds, and the end- of -
report separator
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6.6 lssuance Tines. Schedul ed term nal forecasts prepared by
NWS of fices are issued four tinmes a day, every six hours,
according to the foll ow ng schedul e:

SCHEDULED | SSUANCE VALI D PERI CD | SSUANCE W NDOW
0000 UTC 0000 to 0000 UTC 2320 to 2340 UTC
0600 UTC 0600 to 0600 UTC 0520 to 0540 UTC
1200 UTC 1200 to 1200 UTC 1120 to 1140 UTC
1800 UTC 1800 to 1800 UTC 1720 to 1740 UTC

A schedul ed term nal forecast is always issued prior to the

begi nning of the valid period of the forecast. Routine term nal
forecast issuances should be conpleted by the forecaster and
transmtted 20 to 40 m nutes before the beginning of the forecast
valid period, e.g., no later than 0540 UTC for a term nal

forecast valid from 0600 to 0600 UTC. Forecasters are encouraged
to transmt term nal forecasts at the beginning of the issuance
wi ndow whenever possible, to facilitate tinely delivery of the
forecasts to our custoners and to ease conmuni cation | oadi ng at
the end of the issuance w ndow.

Each office with term nal forecast responsibility is required to
i ssue four schedul ed term nal forecasts per day, even if one (or
nore) of the scheduled term nal forecasts are suspended ("N L").
Following a "NIL" term nal forecast, a del ayed forecast (see
Section 8.2) or schedul ed forecast shall be issued as soon as
possi bl e, based on forecaster judgenent.

6.7 Sub-dividing the Term nal Forecast Valid Tinme Period. The
valid time period of the term nal forecast may be sub-divi ded
into one or nore smaller segnents of tine to describe significant
changes to the forecast conditions during the period. The terns
used to sub-divide the valid tine period are described in
Section 7.2.09.

Term nal forecasts should be as sinple and straightforward as
possi bl e. Changes indicated in the forecast should be kept to
the m ni mrum nunber needed to describe operationally significant
changes. Weather conditions and el enents to be consi dered
significant in decisions regardi ng sub-dividing the forecast
valid period and the utility for forecast anmendnents include the
fol | ow ng:
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6.7.1 Flight Category Changes. The Low Instrunent Flight Rules
(LIFR), Instrunent Flight Rules (IFR), Mrginal Visual Flight
Rules (MVFR), and Visual Flight Rules (VFR) flight categories
define sets of operating procedures, aviator qualifications and
aircraft capability requirenents. Forecasters shall be famliar
with these flight categories. Changes or expected changes in
ceiling and/or visibility that cross a flight category threshold
are operationally significant. Changes in these flight
categories could nean a flight cancellation or could necessitate
carrying extra fuel.

The flight categories and corresponding ceiling and visibility
val ues are |isted bel ow

FLI GHT VI SIBILITY
CATEGORY CEI LI NG (feet) (statute mles)

LI FR < 500 ft and/ or < 1SM

| FR > 500 to < 1,000 and/ or > 1 to < 3SM

MVFR > 1,000 to < 3,000 and/ or > 3 to < 5SM

VFR > 3,000 ft or none and > 5SM
NOTE: I1FR is alternatively defined as including LIFR neteorol ogica
condi ti ons.
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6.7.2 Elenent Value Changes. Oher elenent thresholds and/or
events that have operational inpact, i.e., significant safety,
capacity, and/or efficiency inpact on aviation operations,

i ncl ude:

CEl LI NG AND OR VI SI BI LI TY THRESHOLDS W THI N A FLI GHT CATEGORY!

CElI LI NG AND) OR VI SIBI LITY
THRESHOLDS OPERATI ONAL | MPACT

< 2,000 ft and/or < 3 m Al ternate destination and increased fue
required for IFR planning. May restrict visua
approaches reducing airport arrival rates.

< 800 ft and/or < 2 niles Non- pr eci si on- approach airports cannot be used
as an IFR flight planning alternate.

< 600 ft and/or < 2 niles Ai rport cannot be used by npbst operators as an
| FR flight planning alternate.

< 200 ft and/or < 1/2 m These forecast conditions would precl ude

di spatch/rel ease to the airport as a
destination or alternate for nost operators.
Operators approved for approach Category I1/111
coul d dispatch as a destination airport.

EVENTS THAT HAVE S| GNI FI CANT OPERATI ONAL | MPACT:

Onset or t hunder st or s,

endi ng of: non-convective |l ow | evel w nd shear,
freezing precipitation
ice pellets,

noderate or greater rain,

snow expected to accunul at e,

or

sustai ned wi nds greater than 15 knots

Qccurrence of: wi nd direction changes of 30 degrees or nore
when speeds are 12 knots or nore

or

wi nd gust val ue changes of 10 knots or nore

7. Term nal Forecast Coding. Each group of the TAF code which
is used in NW5-prepared term nal forecasts is described in the
foll ow ng sections. Each section includes partial or conplete
exanpl es of one or nore termnal forecasts to clarify
descriptions in the text.
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7.1 Bulletin Headings. Term nal forecast bulletins begin with
a WMO abbrevi ated headi ng or an AFCS Product Inventory List (PIL)
whi ch includes a "dummy” WMO abbrevi ated headi ng. For exanpl e:

WMO Header AFGCS PIL and "dumy" WMO headi ng

FTUS31 KM A 011700 (BBB) M ATAFM.B

TTAAO0O KM A 011700 (BBB)

"FT" identifies this as a termnal forecast with a valid period
exceeding 12 hours; "US" identifies this as a term nal forecast

issued for an airport in one of the 48 contiguous states. "KM A"
is the ICAO location identifier of the office that issued the
term nal forecast. |1CAO location identifiers in the CONUS begin

with the letter "K'. Location identifiers in the North Pacific

(that is, in Hawaii, Al aska, and Guam all begin with the letter
"P". Location identifiers in the Caribbean (such as Puerto Rico
and the Virgin Islands) begin with a "T". Location identifiers

for stations in the South Pacific begin with an "N'.

The group "011700" is the date/time group in the WMO abbrevi at ed
heading. The first two digits indicate the day of the nonth that
the forecast was transmtted. This bulletin was transmtted on
the first day of the nonth. For a schedul ed term nal forecast,
the international requirenment is for the last four digits to
indicate the time of the full hour, in UTC, preceding the

transm ssion tine. To neet the international requirenent, the

m nutes shall be "00" for a schedul ed term nal forecast whenever
possi bl e.

Due to a software limtation, scheduled term nal forecasts
prepared at NWS AFCS of fi ces using personal conmputers and sendi ng
the forecasts asynchronously to AFCS for transm ssion need not
reflect the full hour (i.e., mnutes "00"), but may reflect the
actual time, in hours and m nutes, the schedul ed term nal

forecast was transmtted over AFCS. Forecasters at offices using
AFCS are not required to manually override the "tine-stanmp”
automatically assigned to it by the AFCS software when preparing
schedul ed term nal forecasts. Those termnal forecasts are
collected into bulletins at the NWSTG, and the NWSTG gener at ed
collective will correctly reflect the full hour (i.e. mnutes
"00") in the WMO abbrevi ated heading for the appropriate
collective. The sanple bulletin shown above was transmtted
after 1700 UTC but before 1800 UTC on the first day of the nonth.
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"(BBB)" is the indicator which shall be used if it becones
necessary to use the sane WMO abbrevi at ed headi ng nore than once.
The indicator BBB shall be used for corrections, del ayed

transm ssions, and amendnents. The "BBB" group is omtted if not
required. The indicators used are:

AAX for amendnents to previously transmtted forecast(s)
RRx for delayed routine forecast(s)
CCx for corrections of previously transmtted

forecast(s)

where x is the letter A through X, used sequentially,
i ndicating the subsequent use of the heading. For exanple,
the first correction would be CCA the second CCB, etc.

Refer to Sections 8.1 through 8.3.1 for nore informati on and
exanpl es of the use of the "BBB" group in anended, delayed, and
corrected term nal forecasts.

In the AFCS PIL exanpl e above, the "MA" is the node identifier
(CCC); "TAF" is product category (NNN); "MB" (XXX) identifies
the airport to which the terminal forecast applies; and "TTAAO00"
is the WMO header placenent hol der or "dummy" WMO header. For
term nal forecasts prepared at offices with AFCS equi pnent, the
"dumy” WMO header (TTAAOO Kxxx DDHHWW) is overwitten by the
actual WMO header at the NWSTG  The remai ni ng AFCS characters
are the sanme as in the WMO header

7.2 Forecast Text. The first line of the forecast text of a
term nal forecast consists of the contraction "TAF" or "TAF AVD'
whi ch indicates whether the forecast contained in the product is
schedul ed or anmended, respectively. This information appears
only once, on a line by itself, at the begi nning of the product,
whet her it contains one or nore termnal forecasts. Corrected
and del ayed forecasts are not identified in the forecast text;
that information is included only in the WMO abbrevi ated header

The generic format of the forecast text of an NWS-prepared

term nal forecast is made up of code groups, as shown bel ow.
Each generic term and group shown below is presented and
described in Sections 7.2.1 through 7.2.9 of this chapter in the
same order as they are to be entered in each forecast group.
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For conpl et eness,
whi ch the NW5S TAF for mat
f or ecast
i ncl udes expl anati ons of
in NWS term nal
in reading term na
within the U S. and other countries.

GENERI C FORVMAT COF THE FORECAST TEXT OF AN

NWS- PREPARED TERM NAL FORECAST

{ TAF
{or
{ TAF AMD
CccC YYGGggZ
(! ocation (date-tine
identifier) of forecast
origin)
{ WW {ww
{or
{ NSwW

(visibility
forecast)

(significant
weat her
forecast)

W6h .h .h,/ dddf f KT

WS WS 'Ws

(non-convective | ow|evel
w nd shear forecast)

{ TTCXg
{or
{TTTTT GGG

(forecast change
i ndi cators)

is shown in Appendi x F.

forecasts

WEOM | ssuance

97-5

6- 6- 97

YiY,GGGG

(valid
peri od)

the entire internati ona

22

dddf f G KT

(w nd forecast)

{ NSN;Nhhghg
{or

{ Wh,h h,
{or

{ SKC

(cl oud and

obscurati on
forecast)

PROBC,C, GGG.G

(probability
forecast)

TAF code format (of

is a subset) of the text of a term nal
In addition,
i nternationa
This information is available to aid
forecasts from ot her governnment agencies

Appendi x G
ternms and groups not used
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7.2.1 Location Identifier (CCCC). Follow ng the |ine

contai ning the contraction TAF or TAF AVD, each term nal forecast
shall begin with its four-letter 1CAO | ocation identifier. A
conplete list of these identifiers is given in | CAO Docunent
7910, Location Indicators.

For NW5 offices who transmt termnal forecasts in a bulletin
(collective), the order in which termnal forecasts are placed
shoul d be deci ded upon by the region or NAs office concerned and
remai n unchanged i nsofar as possible. Newy added airports
shoul d generally be placed at the end of the bulletin. Location
identifiers remaining after a deletion fromthe bulletin should
occupy the sane relative order as before the del etion.

7.2.2 Date-Tine of Forecast Origin Goup (YYGXQgZ). The date-
time of forecast origin group (YYG&xgZ) follows the termnal’s

| ocation identifier. It states the date (2-digit date of the
nonth, based on UTC tine) and tinme (2-digit hour and 2-digit

m nute, based on UTC tine) the forecast is conpleted and ready
for transmssion. This tine is entered by the forecaster,

i medi ately before transmtting the forecast. Refer to Section
6.6 for a table of the issuance tine w ndows for schedul ed

term nal forecasts. The letter "Z" is appended at the end of the
date-time of forecast origin group.

Exanpl es:

WBCTAFI AD

TTAAOO0 KWBC 010500

TAF

KI AD 010525Z 010606 etc. =

Schedul ed term nal forecast for Washington Dulles Internationa
Airport, issued on the 1st day of the nonth at 0525 UTC, and valid from
0600 UTC on the 1st until 0600 UTC the next day (the 2nd)

NYCTAFJFK

TTAAOO KNYC 192300

TAF

KIJFK 1923357 200024 etc. =

Schedul ed term nal forecast for John F. Kennedy International Airport,
i ssued on the 19th day of the nmonth at 2335 UTC, and valid from
0000 UTC on the 20th until 0000 UTC the next day (the 21st)
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7.2.3 Valid Period (Y,Y,GGGG) and Routine |ssuances. The
forecast valid period (Y,Y;GGGG,) imediately follows the date-
time group of forecast origin. Scheduled term nal forecasts are
i ssued four tines per day, and are valid for 24 hours, beginning
at 0000, 0600, 1200, and 1800 UTC. Refer to the table shown in
Section 6.6 for issuance tines for schedul ed term nal forecasts.
The first two digits of the valid period group (Y,Y,) represent
the date of the nonth of the beginning of the valid period, based
on UTC tine. The second two digits (GG) of the valid period
indicate the beginning valid tine (two-digit hour) in UTC. The
last two digits (GG,) indicate the ending valid tinme (two-digit
hour) in UTC. The tinme of a forecast period beginning at

m dni ght UTC shall be indicated as 00. The tine of a forecast
peri od ending at m dnight UTC shall be indicated as 24.

Exanpl es:

CAETAFCHS

TTAAOO KCHS 020500

TAF

KCHS 0205307 020606 text TEMPO 1824 (not "TEMPO 1800") etc.=

Schedul ed termi nal forecast for Charleston AFB/International Airport,

i ssued on the 2nd day of the nonth at 0530 UTC, and valid from 0600 UTC
on the 2nd until 0600 UTC the next day (the 3rd). Then, later in the
forecast period, tenporary conditions are expected between 1800 UTC on
the 2nd and 0000 UTC the next day (the 3rd).

PWMIAFBGR

TTAA0OO KPWM 161700

TAF

KBGR 161740Z 161818 text BECMG 0002 (not "BECMG 2402") etc.=

Schedul ed term nal forecast for Bangor International Airport, issued on
the 16th day of the nonth at 1740 UTC, and valid from 1800 UTC on the
16th until 1800 UTC the next day (the 17th). Then, later in the
forecast period, a change in at |east one of the prevailing conditions
i s expected between 0000 UTC the next day (the 17th) and 0200 UTC t he
17t h.

SJUTAFSJU

TTAAOO KSJU 272300

TAF

TJISJ 272333Z 280024 (not "280000" nor "282424") etc.=

Scheduled terminal forecast for Luis Mufioz Marin International Airport,
issued on the 27th day of the month at 2333 UTC, and valid from
0000 UTC on the 28th until 0000 UTC the next day (the 29th).
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7.2.4 Wnd Goup (dddff& f KT). The initial tinme period and
any subsequent FM group(s) shall include a nean surface w nd
forecast (dddff& f KT) for the period, as described bel ow
Forecasts of wind shall be expressed as the nean three-digit
direction, relative to true north, to the nearest nultiple of ten
degrees and the nean wi nd speed in knots for the tinme period.
Wnd gusts are forecast when rapid fluctuations in w nd speeds
with a variation of 10 knots or nore between peaks and lulls are
expected. GQusts are indicated imedi ately after the nean w nd
speed by the letter "G', followed by the peak gust speed expected
during the time period. The contraction for knots, KT, is
appended to the end of the wi nd forecast group.

W nd speeds expected to be calmshall be encoded as 00000KT

Wnd direction fromdue north is encoded as 360. Wnd speeds of
100 knots or nore, including gusts, shall be encoded using three
digits.

The expected prevailing wind direction shall be forecast. Wen
it is not possible to forecast a prevailing surface w nd
direction due to its expected variability (variations in w nd
direction of 180 degrees or nore), as may be the case for very
light wind conditions (3 knots or |less) or during convective
activity, the forecast wind direction shall be encoded as
VRBf f KT. Variable wind direction inplies a wind speed greater
than zero. It is incorrect to encode VRBOOKT. The contraction
VRB shall not be used in the non-convective | ow | evel w nd shear
group (refer to Section 7.2.8).

Forecaster judgenent determ nes whether to forecast either a nean
or variable wnd direction with | ow wi nd speeds, keeping in mnd
that the custonmer needs our best estimate. Al so note that there
are no anendnent criteria (see Appendix H) for these | ow w nd
speed conditions.

There is no option for specifying the range of wind direction
when variable wind direction is forecast (i.e., 360V080 shall not
be included in a term nal forecast).

Forecasters are encouraged to include a wind forecast in any sub-
di vided tinme period which includes thunderstorns.

Squalls are not forecast in the wind group; forecast squalls
shall be included in the significant weather group (see

Section 7.2.6). There is no neans to encode the speed of squalls
in the termnal forecast.
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Exanpl es:

TAF

KEW 2317327 231818 23010KT 4SM - SHRA BKNO30
FM2130 28020G35KT P6SM OvC020
FMDOO0 30015G35KT P6SM SCT060 TEMPO 0104 BKNOG0O
FMD500 30012KT P6SM SCT080=

This schedul ed termi nal forecast, for Evansville Regional Airport,
denonstrates rapid changes in wind associated with a frontal passage
This exanple al so shows the correct format for gusts.

TAF

KGRB 2417327 241818 11006KT 4SM - SHRA BKNO30
BECMG 2324 22006KT PROB30 0002 VRB20KT 1SM +TSRA
BKNO15CB=

Schedul ed term nal forecast for Austin Strauble International Airport,
i ssued on the 24th day of the nmonth at 1732 UTC, and valid from 1800 UTC
on the 24th until 1800 UTC the next day (the 25th): Wnds from 110
degrees at 6 knots, visibility 4 statute mles in |light rain showers,
and broken clouds (ceiling) at 3,000 feet. Wnds will change between
2300 and 0000 UTC to be from 220 degrees at 6 knots; the other

met eor ol ogi cal elements (visibility, significant weather, and cl ouds)
remain as forecast in the initial time period (first set of prevailing
conditions). Between 0000 and 0200 UTC, 30 percent chance of variable
wi nd direction (due to convection) at 20 knots, visibility 1 statute
mle in thunderstornms with heavy rain, and broken clouds (ceiling) at
1500 feet, including cumul oni nmbus.

TAF
KCSG 06053772 060606 VRBO3KT etc. =

This schedul ed term nal forecast for Col unbus Metropolitan Airport shows
the correct format and use of variable wind direction (here due to |ight
wi nd speed): at the beginning of the valid period (0600 UTC), w nd
direction is forecast to be variable at 3 knots.

TAF
KROW 021726Z 021818 30008KT 5SM HZ BKNO30 PRCB40 0002
VRB20GA5KT 1SM TSRA OVC012CB etc. =

This schedul ed term nal forecast for the Roswell Industrial Air Center
shows the correct format and use of variable wind direction (here due to
convection): beginning at 1800 UTC, the wind is forecast to be from 300
degrees at 8 knots....then between 0000 UTC and 0200 UTC t he next day
(the 3rd), there is a 40 percent chance the wind direction will be
variabl e and wi nd speed 20 knots gusting to 45 knots, in association
with forecast thunderstorns.

TAF
KAVA 1711307 171212 00OOOKT etc. =

This schedul ed termnal forecast, for the Anarillo Internationa
Airport, shows the correct format for cal mw nds.
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Exanpl es (conti nued) :

TAF
PASN 010530Z 010606 080100GL40KT etc. =

This schedul ed term nal forecast, for St. Paul Island Airport, shows the
correct format of wi nd speed of 100 knots or nore: beginning at 0600
UTC the wind is from 80 degrees at 100 knots gusting to 140 knots.

7.2.5 Visibility Goup (WW). The initial time period and any
subsequent FM group(s) shall include a visibility forecast
(WW), in statute mles. The valid values for forecasting
visibility in NWs-prepared termnal forecasts are shown bel ow.
Visibility shall be forecast rounded down to the nearest reported
value. The contraction for statute mles (SM, is appended to
the end of the visibility forecast group.

VALI D VI SI BI LI TY FORECAST VALUES

STATUTE M LES METERS
0 0

1/ 4 0400

1/ 2 0800

3/4 1200

1 1600

11/2 2400

2 3200

3 4800

4 6000*

5 8000

6 9000°

P6 9999°

NOTE: When visibility is reduced to < 5/8 statute mles in fog, it is
encoded as FG visibility > 5/8 statute nmle is encoded as BR

Rounded down from 6400 neters

Rounded down from 9600 neters

Geater than 6 statute miles (10 kiloneters and above)
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Whenever the prevailing visibility is forecast to be 6 statute
mles or |ess, one or nore significant weather groups (see
Section 7.2.6) shall be included. 1In addition, low drifting dust
(DRDU), low drifting sand (DRSA), low drifting snow (DRSN),
shallow fog (MFG, partial fog (PRFG, and patchy fog (BCFG nmay
be forecast with prevailing visibility of 7 statute mles or
greater.

When a whol e nunber and a fraction are used to forecast
visibility, a space shall always be included between them
(e.g., 1 1/2SM. Visibility greater than 6 statute mles shal
be encoded as P6SM

If the visibility is not expected to be the sanme in different
directions, prevailing visibility, as described by Federal
Met eor ol ogi cal Handbook No. 1 (FMH 1), shall be used.

When vol canic ash (VA) is forecast in the significant weather
group, visibility shall also be included in the forecast, even if
the visibility is expected to be unrestricted (P6SM. For
exanpl e, an expected reduction of visibility to 10 statute mles
by vol canic ash shall be encoded in the forecast as P6SM VA

7.2.6 Significant Weather G oup (Ww ). The significant

weat her group (W w ) consists of the appropriate qualifier(s) and
weat her phenonmenon contraction(s) (shown in Appendix | and
described in FMH+1) or the contraction "NSW ("no significant
weat her" - see below). Appendix J shows all possible valid

conbi nati ons of weat her phenonena codes and should be used to
encode W w .

When no significant weather is expected in the initial tinme
period of the term nal forecast or in subsequent FM3Gyg groups
(refer to Section 7.2.9.a), the group ww (including NSW
meani ng "no significant weather") shall be omtted for that tine
peri od. The initial forecast period and subsequent FM3Xg
groups shall either contain an explicit significant weather group
or the significant weather group shall be omtted. The
contraction NSWshall not be used in the initial forecast tine

period nor in FM3Ggg groups.

The weat her phenonenon code UP (unknown precipitation) listed in
Appendi x | shall not be used in NW5-prepared term nal forecasts.
UP is only used in automated surface observations.
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Tornadi c activity, including tornadoes, waterspouts, and funnel
cl ouds, should not be forecast in term nal forecasts, because the
probability of occurrence at a specific site is extrenely small.

The significant weather group, if it is to be included in a
term nal forecast, shall be a code group selected fromthe
phenonmena |listed in Appendix J. One or nore significant weather
group(s) is (are) required whenever the visibility is forecast to
be 6 statute mles or less (see Section 7.2.5). Wth the
exception of volcanic ash (VA), lowdrifting dust (DRDU), |ow
drifting sand (DRSA), low drifting snow (DRSN), shallow fog
(MFGQ, partial fog (PRFG, and patchy fog (BCFG, obscurations
are forecast only when the prevailing visibility is |less than

7 statute mles or considered operationally significant in the

j udgenent of the forecaster.

Vol cani c ash (VA) shall always be forecast when expected. Wen
vol canic ash is included in the significant weather group,
visibility shall be included in the forecast as well, even if the
visibility is unrestricted (P6SM. For exanple, if volcanic ash
is forecast and the visibility is expected to be 10 statute
mles, it would be coded "P6SM VA" in the term nal forecast.

The contraction NSW neaning "no significant weather", shall be
used in place of ww only in a BECMG or TEMPO group (see
Sections 7.2.9.b and 7.2.9.c, respectively) to indicate when
significant weather, including weather in the vicinity, e.g. VCSH
(refer to Section 7.2.6.a), which had been included in a previous
sub-di vided group is expected to end.

The term NSWis used only to indicate that previously forecast

significant weather (Ww ) is expected to end. The use of NSW
nei t her conveys any information about, nor replaces, the cloud

and obscuration group or the visibility group.

After NSWis used to forecast significant weather, any subsequent
significant weather groups shall either be omtted or selected
fromthe phenonena listed in Appendix | (with clarification by
Appendi x J). No two consecutive BECMG or TEMPO groups shal
contain NSWas the significant weather group.

NOTE: "P6SM NSW shall be used together in a BECMG or TEMPO
group when the significant weather is forecast to end and the
visibility is forecast to inprove from6 statute mles or less to
greater than 6 statute mles.
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Exanpl e:
TAF

KBOS 0505397 050606 VRBO3KT 5SM SHRA VCFG BKNO25
BECMG 1416 P6SM NSW SCT010 BKNO25 etc. =

This schedul ed term nal forecast, for General Edward Law ence Logan
International Airport in Boston, shows the correct use of NSWto
indicate that both the rain showers and the fog in the vicinity is
forecast to end between 1400 and 1600 UTC,

One exception: when the only significant weather is forecast
within the vicinity of the airport and the prevailing visibility
is greater than 6 statute mles, then the term NSWis used al one.

Exanpl e:
TAF

KTUS 1011317 101212 12015G35KT P6SM VCTS OVCO015CB
BECMG 1415 NSWetc. =

This schedul ed term nal forecast, for Tuscon International Airport,
shows the correct use of NSWto indicate that the thunderstornms in the
vicinity are forecast to end between 1400 and 1500 UTC.

In many cases, only one weat her phenonenon should be included in
any one tinme period. Forecasters shall use their judgenent as to
how many weat her phenonmena groups are included. NWS forecasters
may i nclude as many W wW groups as necessary to convey the
expected conditions.

When nore than one type of significant weather is forecast in the
same forecast tinme period, significant weather shall be forecast
in the foll ow ng order:

* Thunderstorm(s) with or wi thout associated precipitation

* Significant weather in order of decreasing dom nance based
on intensity, i.e., the nost intense type is reported first
(with one exception for precipitation; see the exception
bel ow)

* Left-to-right in Appendix I (colums 1 through 5).

Forecaster judgenent shall be used to resolve situations not
addressed by follow ng the guidelines above.
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A wWw group shall be encoded:

(a) First, if appropriate, the qualifier for intensity or for
proximty, followed w thout a space by:

(b) If appropriate, the contraction for the descriptor foll owed
wi t hout a space by:

(c) The contraction for the observed weat her phenonenon or
conbi nati ons t hereof.

Multiple precipitation elenents are encoded in a single group
(e.g., -TSRASN). Non-precipitation significant weather elenents
are encoded after any precipitation in separate groups, each
separated by a space (e.g., -SHSN BLSN BR).

If nore than one type of precipitation is forecast, up to three
of the appropriate precipitation contractions shall be conbi ned
in a single group (wth no spaces) with the predom nant type of
preci pitation being included first. 1n such a single group, the
intensity shall refer to the total precipitation and be used with
one or no intensity qualifier, as appropriate. The intensity
qualifiers (light, noderate, and heavy) refer to the intensity of
the precipitation and not to the intensity of the thunderstorm

Exception for encoding nmultiple precipitation types: Wen nore
than one type of precipitation is forecast in a tine period, any
precipitation type associated with a descriptor (e.g., FZRA) nust
be encoded first in the precipitation group, regardl ess of the
predom nance or intensity of the other precipitation types.
Descriptors shall not be encoded in association with the second
or third precipitation type in the group. 1n such a case, the
intensity is associated with the first precipitation type of a
mul tiple precipitation type group. For exanple, a forecast of
heavy snow and light freezing rain is properly coded as - FZRASN
even though the intensity of the snowis greater than that of the
freezing rain. The reasoning is that the descriptor (FZ) nust be
encoded first, and the intensity for the precipitation group is
associated with the first precipitation type. In this exanple,
the heavy snow woul d have to be inferred by a visibility forecast
of < 1/4 statute mle.

A qualifier (if relevant) shall precede, wthout a space, the
phenonenon (including the descriptor, if it has one) to which it
applies. There are two categories of qualifiers (see

Appendix I): intensity/proximty or descriptor. Wth the
exception of VCSH and VCTS, which are used to forecast showers or
t hunderstornms between 5 and 10 statute mles of the airport, only
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one intensity or proximty qualifier and only one descri ptor
shall be used for each weat her phenonena group. The intensity
qualifiers are mnus (-), indicating light, and plus (+),

i ndi cating heavy. No qualifier shall be included in the
significant weather group when the intensity of the forecast
phenonenon i s noderate.

Intensity shall be coded with precipitation types, except ice
crystals and hail, including those associated with a thunderstorm
(TS) and those of a showery nature (SH). No intensity shall be
ascribed to bl owi ng dust (BLDU), blow ng sand (BLSA), nor bl ow ng
snow (BLSN). Only noderate or heavy intensity shall be ascribed
to sandstorm (SS) and duststorm (DS). Refer to FM+1 for
criteria for determning intensity associated with these weat her
el ements. Sone intensity criteria are also described in the

foot notes of Appendi x J.

There is no way to explicitly forecast a severe thunderstormin
the significant weather group of a termnal forecast. However, a
severe thunderstorm may be forecast in a termnal forecast on the
basis of the strength of the wi nds (including wind gusts of

50 knots or greater) and a thunderstormin significant weather.
There is no significant weather contraction for > 3/4 inch hail,
which is the hail criteria for a severe thunderstorm Refer to
Section 9 for nore infornmati on on severe weat her.

Once a significant weather code group has been used, if
conditions are forecast to change, the entry for the significant
weat her group in the next BECMS or TEMPO group (refer to
Sections 7.2.9.b and 7.2.9.c, respectively) shall be a different
code group or the contraction NSW If the significant weather
group does not differ in the subsequent BECMG or TEMPO group(s),
no additional significant weather group is necessary and the nost
recently forecast significant weather group will apply to these
subsequent group(s).

Exanpl es showi ng conbi nati ons of one precipitation and one
non- preci pitati on weat her phenonena:

-DZ FG light drizzle and fog (obscuration which
reduces visibility to < 5/8 statute mle)
RA BR noderate rain and m st (obscuration which

reduces visibility to < 7 statute m|les but
> 5/ 8 statute mles)

- SHRA FG light rain showers and fog (visibility
< 5/8 statute m |l es)
+SN FG heavy snow and fog
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Exanpl es show ng conbi nati ons of nore than one type of
precipitation:

-RASN FG HZ light rain and snow (light rain predom nant),
fog, and haze

TSSNRA thunderstormw th noderate snow and rain
(rmoder at e snow predom nant)
FZRASNPE noderate freezing rain, snow, and ice pellets

(freezing rain nmentioned first due to the
descriptor, followed by other precipitation
types in order of predom nance)

SHPESN noderate ice pellet and snow showers

Exanpl e:

TAF
KFAR 0917397 091818 21030G60KT 1/ 4SM +TSRAGR BKNO50CB etc. =

Schedul ed term nal forecast for Hector International Airport, issued at
1739 UTC on the 9th day of the month, valid from 1800 UTC on the

9th until 1800 UTC the next day (the 10th): Wnds from 210 degrees at
30 knots gusting to 60 knots, visibility 1/4 statute mle in
thunderstornms with heavy rain and hail. NOTE the "+" qualifier is
associated with the precipitation (RA) and not the thunderstorm ("TS").
Br oken cumul oni nbus cl ouds (ceiling) at 5,000 feet.

Thunderstorm (TS) is the only descriptor which may be encoded as
a significant weather group w thout any associ ated precipitation.
TS may be encoded standing alone in a forecast in two situations:
1) when thunderstorn(s) are forecast w thout associ ated
precipitation, or 2) to indicate thunderstorns with freezing
precipitation (drizzle or rain).

Whenever a thunderstorn(s) is included in the significant weather
group, even in the vicinity (VCTS), the cloud group (NNNh;hh,)
shall include a forecast cloud type of cunul oni nbus (CB).

Exanpl e:

TAF
KMCl 2523357 260024 31015KT 1 1/2SM TS - FZRA BKNO10CB etc. =

Schedul ed termi nal forecast for Kansas City International Airport,

i ssued on the 25th day of the nmonth at 2335 UTC, and valid from

0000 UTC on the 26th until 0000 UTC the next day (the 27th): Wnd from
310 degrees at 15 knots, visibility 1 1/2 statute miles in
thunderstornms and |ight freezing rain, broken cunul oni nbus cl ouds
(ceiling) at 1,000 feet.
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A visibility threshold nust be nmet before a forecast for fog (FQ
may be included in the term nal forecast. Wen forecasting a
fog-restricted visibility of 5/8SMto 6SMincl usive, the
phenonena shall be coded as BR (mist). Wen forecasting a
fog-restricted visibility that is |l ess than 5/8SM use code FG
(fog). Never encode weat her/obscuration as m st (BR) when the
forecast visibility is greater than 6 statute mles, i.e., P6SM

The follow ng fog-related terns shall only be used as descri bed
bel ow:

freezing fog (FZFG: Any fog (visibility less than 5/8 statute
m | es) consisting predom nantly of water droplets at
tenperatures bel ow 00oC, whether or not rine ice is expected to
be deposited. FZBR is not a valid significant weather

conbi nation and shall not be used in term nal forecasts.

shallow fog (MFG: the visibility at 6 feet above ground
| evel shall be 5/8 statute mles or nore and the apparent
visibility in the fog layer shall be less than 5/8 statute
m | es.

patchy fog (BCFG: fog patches covering part of the airport.
The apparent visibility in the fog patch or bank shall be |ess
than 5/8 statute mles, with the foggy patches extending to at
| east 6 feet above ground | evel.

partial fog (PRFG: a substantial part of the airport is
expected to be covered by fog while the remai nder 1s expected
to be clear of fog (e.g., a fog bank).

NOTE: shallow fog (MFG, partial fog (PRFG, and patchy fog
(BCFG may be forecast with prevailing visibility of 7 statute
mles or greater.

Exanpl es:

TAF
KLWS 0205307 020606 27010KT 1/2SM FG V010 BECMG 1011 3SM
BR BKNO10 etc. =

This exanple, for Lew ston-Nez Perce County Airport, shows the proper
use of FG (fog) and BR (nist), depending on the associated visibility.
Schedul ed term nal forecast for Nez Perce County Regional Airport,

i ssued at 0530 UTC on the 2nd day of the nonth, valid from 0600 UTC on
the 2nd until 0600 UTC the next day (the 3rd): Wnd from 270 degrees at
10 knots, visibility 1/2 statute mle in fog, vertical visibility 1,000
feet into a surface-based obscuration (ceiling). Change between 1000
and 1100 UTC to visibility 3 statute mles in mst, broken clouds
(ceiling) at 1,000 feet.
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Exanpl es (conti nued) :

TAF

KPVD 0411327 041212 27006KT 1/2SM FG VW008 BECMG 1618
30010KT P6SM NSW FEW35
FMDO30 18006KT P6SM OVCO35 etc. =

This exanpl e, for Theodore Francis Green State Airport, shows the proper
use of NSW (no significant weather). NSWis only used in BECMG and
TEMPO groups, to indicate that the significant weather forecast in an
earlier time period is expected to end. In this forecast, fog is
forecast fromthe beginning of the forecast valid period (1200 UTC).

Bet ween 1600 and 1800 UTC, the fog is expected to clear, as indicated by
NSWin the BECMG 1618 forecast. Note that the FMDO30 group does not
contain a significant weather group. Wen significant weather is not
expected in a FMgroup, the significant weather group is onmitted.

TAF
KBI'L 2111407 211212 04005KT 1SM - RA BR OvCO50 BECMG
1618 3SM - RA BKNO50 etc. =

Schedul ed terminal forecast for Billings Logan International Airport,

i ssued on the 21st day of the nmonth at 1140 UTC, and valid from 1200 UTC
on the 21st until 1200 UTC the next day (the 22nd): Wnd from 40
degrees at 5 knots, visibility 1 statute mile in light rain
(precipitation) and mi st (obscuration), overcast clouds at 5,000 feet.
Change i s expected between 1600 and 1800 UTC to visibility 3 statute
mles in light rain and broken clouds (ceiling) at 5,000 feet.

NOTE: The light rain is repeated in the BECMG group to indicate that
light rain remains in the forecast. The mist is omtted fromthe

BECMG 1618 group, which indicates it is forecast to end between 1600 UTC
and 1900 UTC.

TAF
KMPV 021130Z 021212 04006KT 3SM - DZ OVC008 BECMG 1719
36010KT P6SM NSW SCT025 etc. =

Schedul ed terminal forecast for Edward F. Knapp State Airport, issued on
the 2nd day of the nmonth at 1130 UTC, and valid from 1200 UTC on the 2nd
until 1200 UTC the next day (the 3rd): Wnd from 40 degrees at 6 knots,
visibility 3 statute mles in light drizzle, overcast clouds (ceiling)
at 800 feet. |Inprovenent between 1700 and 1900 UTC to wi nds from 360
degrees at 10 knots, visibility greater than 6 statute niles
(unrestricted), no significant weather (NSWindicates the drizzle wll
end during this tinme period), and scattered clouds at 2,500 feet.

7.2.6.a Vicinity (VO. In the United States, "vicinity" (VO

is defined as an area between circles with radii of 5 and

10 statute mles respectively, fromthe center of the runway
conplex of an airport. The international TAF code does not all ow
forecasts of significant weather beyond the airport (defined as

5 statute mles fromthe center of the runway conplex in the

U S.). However, the FAA requires termnal forecasts to include
certai n nmeteorol ogi cal phenonena which may directly affect flight
operations to and fromthe airport. Therefore, NW5 prepared
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term nal forecasts shall include forecasts of fog, showers, and
thunderstornm(s) in the airport’s vicinity which may directly
affect flight operations to and fromthe airport in the
significant weather sections of the term nal forecast describing
prevailing conditions (50 percent or greater probability and
expected to occur during nore than one half of the sub-divided
forecast tine period). Prevailing conditions are forecast in the
initial time period, FM and BECMG groups. Significant weather
in the vicinity shall not be included in TEMPO or PROB groups.

The foll ow ng significant weat her phenonena are valid for use in
prevailing portions of NW5-prepared term nal forecasts in
conmbi nation with VC

phenonenon coded as
fog » VCFG
shower (' s) VCSH
t hunderstorm VCTS

*

al ways coded as "VCFG' regardless of the visibility in
t he obscuration

wi t hout qualification as to intensity or whether frozen
or liquid

* %k

Forecast weather in the vicinity should be the last entry in the
weat her group (wWw ) of a particular sub-divided tinme period of
the term nal forecast.

In BECMG or TEMPO groups (see Sections 7.2.9.b and 7.2.9.c,
respectively), the abbreviation NSWshall be used in place of
WWw to indicate that weather in the vicinity (e.g., VCSH)
whi ch had been included in a previous segnent of the term nal
forecast is expected to end.

37
WEOM | ssuance
97-5 6- 6- 97



AVI ATI ON TERM NAL FORECASTS (D- 31)

Exanpl es:

TAF
KSPI 0505397 050606 VRBO3KT 1 1/2SM -DZ BR VCSH BKNO25
BECMG 1416 P6SM NSW SCT010 BKNO25 etc. =

Schedul ed term nal forecast for Capital Airport, issued on the 5th day
of the nmonth at 0539 UTC, valid from 0600 UTC on the 5th until 0600 UTC
the next day (the 6th): Wnd direction variable (due to |ight w nd
speed), wind speed 3 knots, visibility 1 1/2 statute nmles in |ight
drizzle and mist, with showers in the vicinity of the airport, broken
clouds (ceiling) at 2,500 feet. Change between 1400 and 1600 UTC to
visibility greater than 6 statute mles (unrestricted), no significant
weat her (NSW which indicates the light drizzle, mst and fog in the
vicinity in the initial time period are all forecast to end between 1400
and 1600 UTC), scattered clouds at 1,000 feet and broken cl ouds
(ceiling) at 2,500 feet. Note wind is not nentioned in the

BECMG 1416 group, so it renmins VRBO3KT.

TAF
KPKB 1217387 121818 30012KT P6SM VCSH OvVC018 BECMG 2224
3SM SHRA SCT020 etc. =

Schedul ed term nal forecast, for the Wod County/G || Robb WIlson Field,
i ssued on the 12th at 1738 UTC, valid from 1800 UTC on the 12th until
1800 UTC the next day (the 13th): Wnd from 300 degrees at 12 knots,
visibility greater than 6 statute nmiles (unrestricted), showers in the
vicinity of the airport, ceiling overcast at 1800 feet. Change between
2200 and 0000 UTC to visibility 3 statute nmiles, rain showers (no |onger
inthe vicinity, but occurring within 5 statute mles of the airport)
and scattered clouds at 2,000 feet.

7.2.7 Coud and Qobscuration G oup. The initial tinme period and
any subsequent FM group(s) shall include a cloud or obscuration
group (N,N,N,h,h,hy or Wh,h.h, or SKC), used as appropriate to

i ndi cate the cumul ative amount (N,N,N,) of all cloud layers in
ascendi ng order and height (hh,hy); to indicate vertical
visibility (VWhsh,h) into a surface-based obscuring nedium or to
indicate a clear sky (SKOC) .

Al cloud layers and obscurations shall be considered as opaque,
as in the surface observations.
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7.2.7.a COoud Goup (NNNhhh) or SKC. The cloud group or the

contraction SKC shall be used to forecast cloud amount (NNN,) as
fol | ows:

SKY COVER CONTRACTI ON SKY COVERAGE
SKC 0 oktas
FEW > 0 to 2 oktas
SCT 3 to 4 oktas
BKN 5 to 7 oktas
ovc 8 okt as

When a clear sky (0 oktas of cloud anount) is forecast, the cloud
group shall be replaced by the contraction SKC. The contraction
CLR, which is used in the METAR code, shall not be used in
termnal forecasts. "CLR' is used in METAR only by automated
observing systens to indicate "clear below 12,000 feet AGQ".

NWS- prepared term nal forecasts for sites with automated
observing systens shall contain the cloud anount and/or
obscuration(s) that the forecaster expects, not just what is
expected to be reported by an automated observing system

Hei ght of cloud (hshsh,) shall be forecast in hundreds of feet AGL
at the follow ng resol ution:

RANGE OF HEI GHT VALUES (feet) REPORTABLE | NCREMENT (feet)

< 3,000 To nearest 100
> 3,000 but < 5,000 To nearest 500
> 5,000 To nearest 1,000

NWS forecasters shall use their judgenent (referring to

Section 6.7 for guidance) in determ ning how many N,N,Nh.h h
groups to include in each sub-divided tinme period of the term nal
forecast. |In general, the nunber of cloud groups in a particular
sub-divided tinme period should not exceed three. A third cloud

| ayer above 15,000 feet should not be included if a ceiling of
15,000 feet or less is already in the sane forecast group. In

ot her words, broken clouds at 4,000 feet, broken clouds at

12,000 feet and overcast clouds at 25,000 feet should be encoded
as BKN040 BKN120.
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In addition, scattered cloud | ayers shall never be forecast above
br oken or overcast cloud |ayers and broken cloud | ayers shal
never be forecast above overcast | ayers.

The | owest |evel at which the cunul ative cloud cover equals
5/8 or nore of the celestial dome is understood to be the
forecast ceiling. For exanple, VV020, BKNO20 or OvVC020, al
indicate a 2,000-foot ceiling.

7.2.7.b Qoscuration Goup (Whhnh,). The obscuration group
(Wh,h,h,) is used to forecast vertical visibility, W, into a
surf ace-based obscuration in hundreds of feet AG. VVh,h.h,
indicates a ceiling at height h,h,h,. NWS prepared term nal
forecasts shall not include forecasts of partial obscurations
(i.e., FEWO0O0, SCT000, or BKNOOO).

Exanpl e:
TAF

KCPR 110537Z 110606 24015KT P6SM SKC
FMD820 24015KT 1SM BR WW008 etc. =

Schedul ed terminal forecast for Natrona County International Airport,

i ssued on the 11th of the nonth at 0537 UTC and valid from 0600 UTC on
the 11th until 0600 UTC on the next day (the 12th): Wnd from

240 degrees at 15 knots, visibility greater than 6 statute mles
(unrestricted), clear skies. Significant change at 0820 UTC to wi nd
from 240 degrees at 15 knots, visibility 1 statute mle in mst,
vertical visibility (ceiling) 800 feet Into a surface-based obscuration.
Note that the wind in the FMgroup is the same as in the initia
forecast period, but is repeated since all elenments are required to be
included in a FM group

7.2.7.¢ Coud Type. The only cloud type included in the
term nal forecast is cumul oni mbus (CB); when appropriate, the
contraction CB follows cloud or obscuration height (hghh,)

wi t hout a space.

Cunuloninbus may be included in the cloud forecast gr oup
(NsNsNshghghg) or the obscuration group (VWhghshy) without
nentlonlng thunderstormin the significant weat her group (W w).
On the ot her hand, however, the cloud or obscuration group shal
include a forecast cloud type of cunul oni rbus (CB) whenever
thunderstormis included in the significant weather group. This
is true even if the thunderstormis only forecast to be in the
vicinity (VCTS). Simlarly, there may be situations where nearly
i dentical cloud or obscuration group(s) appear in consecutive
time periods, with the only difference being the addition or
elimnation of the forecast cloud type (cumul oni nbus).

Exanpl es:
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TAF
KORD 110537Z 110606 06008KT P6SM FEW50 SCT100
FML115 11010KT 2SM - RA OVQ012 etc. =

Schedul ed term nal forecast for Chicago O Hare International Airport,

i ssued on the 11th day of the nmonth at 0537 UTC and valid from 0600 UTC
on the 11th until 0600 UTC the next day (the 12th): Wnds from

60 degrees at 8 knots, visibility greater than 6 statute mles
(unrestricted), few clouds at 5,000 feet and scattered clouds at

10,000 feet. Significant change at 1115 UTC to wi nds from 110 degrees
at 10 knots, visibility 2 statute mles in light rain, overcast clouds
(ceiling) at 1,200 feet. Note the initial forecast period (beginning at
0600 UTC) does not contain a significant weather group. When
significant weather is not expected in the initial period of a FM group
the significant weather group is omtted

TAF
KDAY 2217307 221818 19010&25KT P6SM BKNO40
FM2230 26025G45KT 1/2SM TSSN OVCO10CB etc. =

Schedul ed term nal forecast for James M Cox Dayton Internationa
Airport, issued on the 22nd day of the nonth at 1730 UTC and valid from
1800 UTC on the 22nd until 1800 UTC the next day (the 23rd): Wnd from
190 degrees at 10 knots gusting to 25 knots, visibility greater than

6 statute nmiles (unrestricted), broken clouds (ceiling) at 4,000 feet.
Si gni fi cant change at 2230 UTC to wind from 260 degrees at 25 knots
gusting to 45 knots, visibility 1/2 statute mle in a thunderstormwth
noder at e snow, overcast clouds (ceiling) at 1,000 feet, including
cumul oni nmbus.

TAF
KUNV 1011317 101212 30015G25KT P6SM VCTS OVCO015CB
BECMG 1415 NSW OvVC015=

Schedul ed term nal forecast for University Park Airport, issued on the
10th day of the nonth at 1131 UTC, valid from 1200 UTC on the 10th unti
1200 UTC the next day (the 11th): Wnd from 300 degrees at 15 knots
gusting to 25 knots, visibility greater than 6 statute niles
(unrestricted), thunderstorns In the vicinity of the airport, overcast
cunul oni nbus cl ouds (ceiling) at 1,500 feet. Change between 1400 and
1500 UTC to no significant weather (thunderstornms in the vicinity wll
end or nove beyond 10 statute niles of the center of the runway conpl ex)
and overcast clouds (ceiling) at 1,500 feet. Note that the cloud
forecast is repeated in the BECMG 1415 group to elinmnate the
cumul oni mbus, even though there is no change in the forecast height nor
amount. Also, since no other elenments are nentioned in the BECMSG 1415
group, the wind and visibility remain as forecast in the initia
forecast period.
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Exanpl es (conti nued) :

TAF

KSYR 2305327 230606 29012KT 1/2SM SHSN FZFG OvVC003
TEMPO 0609 29014G28KT 1/4SM +TSSNPE BLSN VWV001CB
FML400 36011KT P6SM FEW08 BKNO25 BECMG 2224 VRBO3KT
SKC=

Schedul ed term nal forecast for Syracuse Hancock I|nternational Airport,

i ssued on the 23rd day of the nmonth at 0532 UTC and valid from 0600 UTC
on the 23rd until 0600 UTC the next day (the 24th): Wnd from

290 degrees at 12 knots, visibility 1/2 statute mle in noderate snow
showers and freezing fog, overcast clouds (ceiling) at 300 feet.
Tenporarily between 0600 and 0900 UTC, wind from 290 degrees at 14 knots
gusting to 28 knots, visibility 1/4 statute mle in a thunderstormwth
heavy snow and ice pellets, and bl owi ng snow, vertical visibility 100
feet into a surface-based obscuration (ceiling) conposed of cunul oni nbus
(CB was appended to the vertical visibility due to the presence of
thunder). NOTE: the "+" qualifier is associated with the precipitation
snow ("SN') and ice pellets ("PE') and not the thunderstorm ("TS").

Si gni fi cant change at 1400 UTC to wi nd from 360 degrees at 11 knots,
visibility greater than 6 statute miles (unrestricted), few clouds at
800 feet. Change between 2200 UTC and 0000 UTC to variable w nd
direction (here due to light winds), wi nd speed 3 knots, and cl ear

ski es.

7.2.8 Non-Convective Low Level Wnd Shear G oup
(Weh,.h,h,/dddf fKT). Wnd shear is defined in NOAA Technica
Menmor andum NWS FCST- 23, "Low Level Wnd Shear: A Critical

Revi ew', by Julius Badner, NW5 Meteorol ogical Services D vision,
April 1979, reprinted February 1989, as "...a change in

hori zontal w nd speed, and/or direction, and/or vertical speed
wi th distance neasured in a horizontal and/or vertical
direction.” Wnd shear is a vector difference, conposed of w nd
direction and wi nd speed, between two wind velocities. A
sufficient difference in wind speed, or wind direction, or both,
can have a negative inpact on airplanes, especially within
2,000 feet of the ground.

The foll ow ng paragraph enphasi zing the inportance of wi nd shear
is taken fromICAO Crcul ar 186-AN 122, entitled Wnd Shear,
publ i shed in 1987:

"W nd shear cannot be cal cul ated by sinple scalar
subtraction of the wi nd speeds, except in the specific case
where the directions of the two winds concerned are exactly
the sane or are exact reciprocals. ...The scalar shear
(i.e. direct subtraction of wind speeds taking no account of
their directions) is always |ess than or equal to the vector
shear and thus for nost cases underestimtes the actual
shear magnitude. "
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Forecasters may use NOAA Techni cal Menorandum NW5s FCST- 23, "Low
Level Wnd Shear: A Critical Review', as a reference for non-
convective |l owlevel wind shear forecasting. The procedures
descri bed bel ow are based on that study.

Forecasts of wind shear in the termnal forecast shall refer only
to non-convective wi nd shear up to and including 2,000 feet of
the ground and shall be included in termnal forecasts, on an as
needed basis, to focus the attention of the pilot on non-
convective wi nd shear problens, existing or expected. Non-
convective |l owlevel wind shear may be associated with the
followi ng: frontal passage, inversion, lowlevel jet, |ee side
of nmountain effects, sea breeze front, Santa Ana w nds, etc.

Non- convective | owlevel w nd shear forecasts (indicated by W5)
shall be included in the term nal forecast, when expected, as the
| ast group (i.e., after the cloud forecast) in the initial
forecast period or in a FMgroup. Once included in the forecast,
the wi nd shear group remains the prevailing condition until the
next FM group or the end of the forecast valid period if there
are no subsequent FM groups. Forecasts of non-convective | ow

| evel wind shear shall not be included in BECMG (see

Section 7.2.9.b), TEMPO (see Section 7.2.9.c), or PROB (see
Section 7.2.9.d) groups.

The format of the non-convective |owlevel wi nd shear group is:

W6h .h,h,/ dddf f KT, where:

W5 = an indicator for non-convective |owlevel w nd
shear ;

h.hwshws = height of the wind shear, in hundreds of feet
(AGL);

ddd = true direction, in nultiples of ten degrees, of
the wi nd above the indicated height; see Note
bel ow

ff = speed, in knots, of the forecast w nd above the

i ndi cated hei ght; and

KT a units indicator, neaning knots

NOTE: VRB shall not be used in the non-convective | ow
| evel wind shear forecast group
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Exanpl e:

TAF

KPUB 1811227 181212 17012G22KT P6SM SCT020 OVC060 TEMPO 1416 3SM - TSRA
OovC020CB
FML600 17015G&25KT 5SM - SHRA SCT015 OVC040
FMLB0O 27015KT 5SM - RA SCT010 OVC035 WS020/ 27035KT BECMG 1820 2SM
- SHRA OvC010
FM2100 27015@&25KT P6SM SCT020 OvC035 BECMG 0103 32015KT OVCO30
TEMPO 0105 5SM - SHRA=

Schedul ed term nal forecast for Pueblo Menorial Airport, issued on the
18th of the month at 1122 UTC and valid from 1200 UTC on the 18th until
1200 UTC on the next day (the 19th): Wnd from 170 degrees at 12 knots
gusting to 22 knots, visibility greater than 6 statute niles
(unrestricted), scattered clouds at 2,000 feet, overcast clouds
(ceiling) at 6,000 feet. Tenporarily between 1400 and 1600 UTC,
visibility 3 statute nmiles in thunderstorns with |ight rain, and
overcast clouds (ceiling), including cunuloninbus, at 2,000 feet.

Si gni fi cant change at 1600 UTC: wind from 170 degrees at 15 knots
gusting to 25 knots, visibility 5 statute mles, |light rain showers,
scattered clouds at 1500 feet, and overcast clouds (ceiling) at

4,000 feet. Significant change at 1800 UTC. wind from 270 degrees at 15
knots, visibility 5 statute mles, light rain, scattered clouds at 1, 000
feet, overcast clouds (ceiling) at 3,500 feet, non-convective | owlevel
wi nd shear at 2,000 feet, wind from 270 degrees at 35 knots. Change

bet ween 1800 and 2000 UTC, visibility 2 statute mles in light rain
showers, overcast clouds (ceiling) at 1,000 feet. Significant change at
2100 UTC. wind from 270 degrees at 15 knots gusting to 25 knots,
visibility greater than 6 statute nmiles (unrestricted), scattered cl ouds
at 2,000 feet, overcast clouds (ceiling) at 3,500 feet. Change between
0100 and 0300 UTC. wi nds from 320 degrees at 15 knots, overcast clouds
(ceiling) at 3,000 feet. Tenporarily between 0100 and 0500 UTC,
visibility 5 statute miles in light rain showers

In this forecast, the wind shear is a prevailing condition from 1800 UTC
until the beginning of the next FM group (2100 UTC).

The W5 group is not included in the international standard for
the TAF code, FM 51-X Ext. TAF, which is docunented in the WWMO
Manual on Codes, WMO No. 306, Volunme |.1, Part A. However, the
North Anmerican countries have agreed to provide it in term nal
forecasts, based on national coding practices (see Section 2).
The W5 group may appear in a different order within term nal
forecasts prepared by other U S. governnent agencies or other
North American countries, but the coding and interpretation of
the W5 group by all countries in North Anerica is the sanme as
described in this section. For exanple, in Canadian term nal
forecasts, the W5 group may appear i mediately follow ng the
surface wind forecast (dddffd& f KT); in U S mlitary term nal
forecasts, the Ws group may follow the | owest surface pressure
group (Q\NHP,P,P,P,INS), which is not used in NWS5-prepared
forecasts (see Appendix G for a description of the Q\NH group).
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A non-convective | owlevel wind shear forecast shall be included
inthe initial time period or a FMgroup in a term nal forecast
whenever :

a. one or nore PIREPs of non-convective wind shear within
2,000 feet of the surface, at or in the vicinity of the
term nal forecast airport, causing an indicated air speed
| oss or gain of 20 knots or nore are received, and the
forecaster determnes that the report(s) reflect a valid
non- convective | ow |l evel wi nd shear event rather than
mechani cal turbul ence due to strong surface w nds; and/or

b. when vertical non-convective wi nd shears (vector
di fference) of 10 knots or nore per 100 feet in a |ayer
nore than 200 feet thick are expected or reliably reported
within 2,000 feet of the surface at, or in the vicinity of,
the airport (see referenced Techni cal Menorandum NWs FCST-
23, page 21, Table 3 -- Wnd Shear Conputation Table).

If meteorol ogical conditions are such that non-convective | ow

| evel wind shear of intensities simlar to those described above
are expected and/or could be inferred fromless detail ed Pl REPs
or other sources, the forecaster should include a W5 group in the
initial time period or a FM group of the term nal forecast.

O her possible tools for detecting or observing non-convective

| ow-l evel wind shear in the short-termare the Velocity Azinuth
Di splay (VAD) wind profiles fromthe WSR-88D, data fromthe w nd
profiler network (where available), and data from FAA' s Term nal
Doppl er Weat her Radars (where available). The utility of these
data sets, of course, depends on the proximty of the sensors to
the airport for which termnal forecasts are witten and the

el evation of the sensors. Muntain top WSR-88D radars wi || not
be useful for detecting non-convective |owlevel w nd shear
within 2,000 feet of the ground.

7.2.9 Forecast Change Indicators. Forecast change indicators
are contractions which shall be used to sub-divide the forecast
peri od (24-hours for scheduled termnal forecasts; |ess for
anmended or del ayed forecasts) according to significant changes in
the weather (refer to Section 6.7).

The intent of the guidelines in the follow ng sections is to
define the forecast change indicators and the probability group,
and thereby enable the forecaster to fully convey expected

weat her conditions accurately, consistently, and concisely so
that the pilot can nake the go or no-go deci sion.
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Forecasters are encouraged to sub-divide the valid period of the
term nal forecast using FM3&g (see Section 7.2.9.a) as often as
possi bl e rather than the other forecast change indicators. The
reasoning for this is that a FM3&g forecast group is a nore
definitive and precise forecast, which is nore useful to the
custonmer. BECM5 TEMPO, and PROB groups shoul d be used sparingly
in NWs-prepared term nal forecasts.

A FM3Xxg forecast group (see Section 7.2.9.a) indicates a change
at a specific point in tinme in hours and m nutes (G&g), and

i ncludes a conplete set of prevailing conditions beginning at the
indicated tinme. Both FM3Zg and BECMG GGG,G, (see

Section 7.2.9.b) are used to forecast changes to prevailing
conditions. The changes described by FM3&g occur quickly (in

| ess than one hour); changes forecast in a BECMG GGG,G, group
occur nore gradually during a wndow of tinme (GGGG), never nore
than two hours in length in NWs-prepared term nal forecasts.
Havi ng the two options, FM3Xg to describe a rapid change, and
BECMG GGG,Ge to descri be a nore gradual change, gives the
forecaster a way to clearly convey his or her thinking on the
timng of the changes to the custoner.

To keep the forecast intent clear and unanbi guous to the aviation
custoner, forecast groups should be as conci se as possible,

descri bing only significant changes which may potentially affect
avi ation operations. Overlapping of sub-divided forecast valid
periods should be avoided. Additionally, no nore than a total of
two consecutive BECM5 TEMPO and/ or PROB groups, shall be used
during the initial forecast period or follow ng any subsequent FM

group(s).

Condi tions described in BECM5 TEMPO, and PROB groups nust be
consi dered by the forecaster in determ ning whether a specific
update criterion has been net. Forecasters should keep in m nd
that the FAA requires that TEMPO and PROB groups, as wel|l as FM
and BECMG groups, be considered by pilots and di spatchers in
determ ni ng al |l owabl e destinations, alternates, and required fuel
| oads. This makes the content of BECMG TEMPO, and PROB groups
operationally nore significant than FM groups when they describe
| ower conditions. This is one reason that BECM5 TEMPO and PROB
groups shoul d be used sparingly.

For exanple, a forecast of "TEMPO 0507 3SM RA BR OvC015" woul d
require the pilot to file an IFR alternate and carry additional
fuel. A forecast of "TEMPO 2302 2SM - FZDZ BR VV005" would, in
nost cases, preclude an airport from being used as an | FR
alternate. A nore extrenme case would be a forecast such as
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"PROB30 1923 1/4SM TSRA OVCO05CB." The visibility of 1/4 statute
mle could, in some circunstances, preclude the airport from
bei ng used as a destination by an air carrier.

The follow ng forecast change indicators shall be used when a
change in any or all of the elenents forecast is expected:

7.2.9.a EM33gg. The tinme-divider group TTGXg in the form
FM3Ggg (voiced as "fronmt) shall be used to indicate when
prevailing conditions are expected to change significantly, over

| ess than one hour, to a different set of prevailing conditions.
In such instances, the forecast shall be sub-divided into tine
peri ods using the contraction "FM', followed, w thout a space, by
four digits indicating the tinme (in hours and m nutes, UTC) the
change is expected to occur. Note that time used with a FM group
is a four-digit tinme, coded in hours and mnutes. Wile the use
of a four-digit time in whole hours (e.g. 2300 UTC) is
acceptable, if a forecaster can predict changes and/or events

wi th hi gher resolution, nore precise timng of the change, to the
m nute (e.g., 2315 UTC), should be indicated. Al forecast

el ements followi ng FM3&g shall relate to the period of tinme from
the indicated tinme (G&yg) to the end of the valid period of the
termnal forecast, or to the next FM3Ggg or BECMG GGGG, if the
term nal forecast valid period is divided into additional

peri ods.

The sub-divided tinme period shall be a conplete description of
the weather (i.e., self-contained) and all forecast conditions
gi ven before the FM3Ggg group are superseded by those foll ow ng
the group. Al elenents of the term nal forecast (surface w nd,
visibility, significant weather, clouds and obscurations, and,
when expected, non-convective |lowlevel wind shear) shall be
included in each FM group(s), with one exception: if significant
weat her is not expected in the period covered by the FM group,
significant weather is omtted. All elenents shall be included
in each FM group even if a particular elenment is forecast to
remai n unchanged fromthe previous tine period. For exanple, if
forecast cloud and visibility changes warrant the inclusion of a
new FM group but the wind is not forecast to change, the new FM
group shall include a wind forecast, even if it is the sane as
the nost recently forecast w nd.

There may be one or nore FM groups, depending on the prevailing
weat her conditions expected. |In the interest of clarity, each FM
group shall start on a new |line of forecast text, indented five
spaces.
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Exanpl es:

TAF

KDSM 0223367 030024 20015KT P6SM BKNO15
FMD230 29020G35KT 1SM +SHRA OVCO05 TEMPO 0507 1/4SM
+SHSN
FML200 31010&20KT P6SM SCT025=

Schedul ed term nal forecast for Des Miines International Airport, issued
on the 2nd day of the nonth at 2336 UTC and valid from 0000 UTC on the
3rd until 0000 UTC the next day (the 4th): Wnd from 200 degrees at 15
knots, visibility greater than 6 statute mles (unrestricted), broken
clouds (ceiling) at 1,500 feet. Significant change at 0230 UTC to w nd
from 290 degrees at 20 knots gusting to 35 knots, visibility 1 statute
mle in heavy rain showers, overcast clouds (ceiling) at 500 feet.
Tenporarily between 0500 and 0700 UTC, visibility wll decrease to 1/4
statute mle in heavy snow showers. Significant change at 1200 UTC to
wind from 310 degrees at 10 knots gusting to 20 knots, visibility
greater than 6 mles (unrestricted), scattered clouds at 2,500 feet.

Note that significant weather is omtted fromthe initial forecast
period, beginning at 0000 UTC. Significant weather is onmitted fromthe
initial time period or a FM group when none is expected. Significant
weat her is also omtted fromthe FML200 tinme period, which indicates two
things: first, that the heavy rain showers forecast to begin at 0230 UTC
will end at 1200 UTC, second, that significant weather is not expected
bet ween 1200 and 0000 UTC (the remainder of the forecast valid period).

TAF

KAPN 312330Z 010024 13008KT P6SM SCT030
FMD320 31010KT 3SM - SHSN BKNO15
FMD500 31010KT 1/4SM +SHSN WW007=

Schedul ed term nal forecast for Al pena County Regional Airport, issued
on the 31st day of the nonth at 2330 UTC, valid from 0000 UTC on the 1st
until 0000 UTC on the next day (the 2nd): Wnd from 130 degrees at 8
knots, visibility greater than 6 statute mles (unrestricted), scattered
clouds at 3,000 feet. Significant change at 0320 UTC to wind from 310
degrees at 10 knots, visibility 3 statute mles in |light snow showers,
broken clouds (ceiling) at 1,500 feet. Significant change at 0500 UTC
to wind from 310 degrees at 10 knots, visibility 1/4 statute nmile in
heavy snow showers, vertical visibility 700 feet into a surface-based
obscuration (ceiling). Note that the wind in the FM)500 group is the
sane as in the previous FM group, but is repeated since all elenments are
required to be included in a FM group

7.2.9.b BECMG GGG,G,. The change-indicator group TTTTT GGGG, in
the form BECMG GGG,G, (voi ced as "becom ng") shall be used to
indicate a change to forecast prevailing conditions expected to
occur at either a regular or irregular rate at an unspecified
time within the period GGto GG. Note that the change occurs
during a period of time defined by a two-digit beginning tinme, in
whol e hours UTC, and a two-digit ending tine, also in whole
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hours UTC. The duration of the change period covered by BECMG

i ndi cated by GGGG, shall never exceed 2 hours in an NWS- prepared
term nal forecast. The conditions forecast in a BECMS group
remain in effect, beyond the end of the defined period of change
(GG), until the next FMor BECMG group, or to the end of the
term nal forecast.

The BECMG group shall be followed by a description of the

el ements for which a change is forecast. An elenent for which no
change is forecast during the period GGto GG shall be omtted
fromthe BECMG group and shall be understood to remain as in the
portion of the term nal forecast preceding GG Only the weather
el ements which are forecast to change need to be included in the
BECMG group. However, when a significant reduction in visibility
is forecast to occur in a BECMS group, the significant weather
causing the deterioration shall also be included. |If a
significant change is expected in the cloud forecast, all cloud

| ayers, including any significant |ayer(s) not expected to
change, shall be given

In response to feedback from aviati on custoners, and because of
the need for concise and definitive forecasts, the use of BECMG
groups should be kept to a mininmum Forecasts sub-divided by FM
groups are nuch preferred by aviation custoners, because a
specific time of the expected change(s) to conditions is

i ndi cated, and all elenments are included in FM groups, mnaking the
term nal forecast easier to interpret. Since changes descri bed
wi th BECMG occur over the period of a couple of hours, and since
the FAA interprets BECMG groups for dispatch purposes very
conservatively, the |owest conditions in the BECMG group are
controlling. This restricts the operations of aviation
custonmers, and at tines, necessitates filing an alternate flight
plan or carrying extra fuel.

To better serve our customers, no nore than a total of two
consecutive BECMG TEMPO, and/ or PROB groups shall be used during
the initial forecast period or foll ow ng any subsequent FM
group(s). In addition, forecasters should avoid using a BECMG
group to forecast m ninmum prevailing conditions, especially
visibility less than 1/2 statute mle

Non- convective | ow | evel w nd shear groups (Wsh,h,h,/ dddffKT)
shal | not be included in BECMG groups.
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Exanpl es:

TAF

KDFW 2205397 220606 21010KT 3SM BR SCT030 BECMG
1012 1SM TSRA BR OVC010CB
FML830 etc. =

Schedul ed terminal forecast for Dallas/Fort Worth International Airport,
i ssued on the 22nd day of the nmonth at 0539 UTC and valid from 0600 UTC
on the 22nd until 0600 UTC the next day (the 23rd): Wnd from 210
degrees at 10 knots, visibility 3 statute mles in mst, scattered
clouds at 3,000 feet. Change between 1000 and 1200 UTC to visibility

1 statute mle in thunderstorms with noderate rain and mist, overcast
clouds (ceiling), including cunulonimbus, at 1,000 feet. Note the
change described in the BECM5 group occurs at an unspecified tinme, and
at an unspecified rate, between 1000 and 1200 UTC and those conditions
persist until the next FM or BECMS group (which begins at 1830 UTC)
Al'so note that the mist is repeated in the BECMG 1012 group, since it,
along with the thunderstormw th noderate rain, is restricting the
visibility.

TAF
KHOU 092340Z 100024 22007KT P6SM SCT040 BKN10O
BECMG 0204 16012KT 5SM HZ SCT040 OVC200=

Schedul ed term nal forecast for WIlliamP. Hobby Airport, issued on the
9th day of the nonth at 2340 UTC, and valid from 0000 UTC on the 10th
until 0000 UTC the next day (the 11th): Wnd from 220 degrees at

7 knots, visibility greater than 6 statute nmiles (unrestricted),
scattered clouds at 4,000 feet, broken clouds (ceiling) at 10,000 feet.
Change between 0200 and 0400 UTC to wind from 160 degrees at 12 knots,
visibility 5 statute nmiles in haze, scattered clouds at 4,000 feet and
overcast clouds (ceiling) at 20,000 feet.

7.2.9.c¢ TEMPO GGGG,. The change-indicator group TTTTT GGGG, in
the form TEMPO GGG,G, shall be used to indicate tenporary
fluctuations to forecast neteorol ogical conditions which are
expected to:

1) have a high percentage (50 percent or greater)
probability of occurrence, and,

2) last for one hour or less in each instance, and,

3) in the aggregate, to cover less than half of the period
GG to GG,

Note that the tenporary changes descri bed by a TEMPO group(s)
occurs during a period of time defined by a two-digit beginning
time, in whole hours UTC, and a two-digit ending tinme, also in
whol e hours UTC. If the tenporary condition is expected to |ast
nore than 1 hour, a FM3Ggg or BECMG GGG,G, group shoul d be used
to forecast conditions different fromthose forecast prior to GG
If the tenporary forecast condition is expected to cover, in the
aggregate, nore than half of the period GGto GG, then the
tenporary condition should be considered to be a predom nant
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feature of the forecast and should be entered in the initial
forecast period or followng a FM BECM5 or TEMPO group. In
general, the period of tine covered by a TEMPO group shoul d not
exceed four hours.

The TEMPO group shall be followed by a description of all the

el ements for which a tenporary change is forecast. An el enent
for which no tenporary change is forecast during the period GGto
GG, shall be understood to remain as in the portion of the

term nal forecast preceding GG Only the weather el enents which
are forecast to tenporarily change need to be included in the
TEMPO group. However, when a significant reduction in visibility
is forecast to change in a TEMPO group, the significant weather
causing the deterioration shall also be included. |If a
significant change is expected in the cloud forecast, all cloud

| ayers, including any significant |ayer(s) not expected to change
shal | be given

No nore than a total of two consecutive TEMPO, BECM5 and/or PROB
groups shall be used during the initial forecast period or
foll ow ng any subsequent FM group(s).

TEMPO groups shall not include forecasts of either significant
weat her in the vicinity (VC) or non-convective | owlevel w nd
shear (Wsh,h,h,/ dddffKT).

Exanpl es:

TAF
KDDC 2211307 221212 29010&5KT P6SM SCT025 TEMPO 1820
1 1/2SM SHRA BKNO10O etc. =

Schedul ed term nal forecast for Dodge City Regional Airport, issued on
the 22nd day of the nonth at 1130 UTC, and valid from 1200 UTC on the
22nd until 1200 UTC the next day (the 23rd): Wnd from 290 degrees at
10 knots gusting to 25 knots, visibility greater than 6 statute mles
(unrestricted), scattered clouds at 2,500 feet. Tenporarily between
1800 and 2000 UTC, visibility 1 1/2 statute mles in noderate rain
showers, and broken clouds (ceiling) at 1,000 feet.
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Exanpl es (conti nued) :

TAF
KSEA 0911257 091212 19008KT P6SM SCT010 BKNO20 OVC090 TEMPO
1215 - RA SCT010 BKNO15 OvVCD40=

Schedul ed term nal forecast for Seattle-Taconm |International Airport

i ssued on the 9th day of the nonth at 1125 UTC and valid from 1200 UTC
on the 9th until 1200 UTC the next day (the 10th): Wnd from

190 degrees at 8 knots, visibility greater than 6 statute niles
(unrestricted), scattered clouds at 1,000 feet, broken clouds (ceiling)
at 2,000 feet, overcast clouds at 9,000 feet. Tenporarily between
1200 UTC and 1500 UTC, the forecast is for light rain, scattered clouds
at 1,000 feet, broken clouds (ceiling) at 1,500 feet, and overcast
clouds at 4,000 feet. Note that in the TEMPO 1215 group, all three
cloud layers are included, even though the |owest |layer is not forecast
to change fromthe initial time period

TAF
KBO 0917357 091818 24007KT P6SM SCT025 BKNO40 TEMPO 1822
- SHSN BKNO25 BKN040=

Schedul ed term nal forecast for Boise Air Terminal/CGowen Field issued on
the 9th day of the month at 1735 UTC and valid from 1800 UTC on the 9th
until 1800 UTC the next day (the 10th): Wnd from 240 degrees at

7 knots, visibility greater than 6 statute nmiles (unrestricted),
scattered clouds at 2,500 feet, broken clouds (ceiling) at 4,000 feet.
Tenporarily between 1800 and 2200 UTC, |ight snow showers, broken clouds

(ceiling) at 2,500 feet, and broken clouds at 4,000 feet. Not e t hat
in the TEMPO 1822 group, the two cloud | ayers are repeated
fromthe initial time period, because of the addition of the
significant weather group (-SHSN).

7.2.9.d PROBCC, GGGG,. The probability group PROBC,C, GGGG
shall be used by NWS offices only to forecast a | ow probability
occurrence (30 or 40 percent chance) of a thunderstorm (and
associ ated precipitation) or precipitation event, along with
associ at ed weat her and obscuration elenents (wind, visibility
and/ or sky condition) whose occurrences are directly related to,
and cont enporaneous with, the thunderstormor precipitation
event .

The PROBC,C, group states the forecaster’s assessnment of the
probability of occurrence of the weather event that follows it.
PROB shall be followed by two digits, giving probability in
percent (either 30 or 40), and by a space and four digits
(G3G,G) giving the beginning and ending hours of the tinme period
during which the forecast condition is expected. PROB30 and
PROB40 are the only PROB groups to be used in NW5- prepared

term nal forecasts
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If the probability of the thunderstormor precipitation event is
expected to equal or exceed 50 percent, then that event should be
considered to be a predom nant feature of the forecast and should
be entered in the initial forecast period or follow ng a FM
BECMG, or TEMPO group of the term nal forecast.

The PROBC,C, group shall not be used in the first six hours of
the valid period of the termnal forecast. Additionally, the
period of tinme covered by a PROBC,C, forecast group shoul d
generally be six hours or |ess, excluding w despread or self-
sust ai ni ng convective systens.

No nore than a total of two consecutive PROB, BECM5 and/or TEMPO
groups shall be used during the initial forecast period or
foll ow ng any subsequent FM group(s).

The decision to use PROBC,C, in a term nal forecast should be
based on the fact that the termnal forecast is limted to a

5 statute mle radius around the airport termnal. This is a
significantly smaller area than the zone covered by the
correspondi ng public forecast. The 6- or 12-hour area
probability of precipitation (PoP) guidance and the forecaster’s
hourly expectations of actual occurrence at a term nal forecast
site can vary over relatively short periods of time but should be
synoptically consistent with the public forecast.

PROB groups shall not include forecasts of significant weather in
the vicinity (VC or non-convective |ow|evel w nd shear
(Wsh,ch,.h,/ dddf f KT) .

The PROBC,C, group shall not be used by NWS offices as a direct
nodi fier of a BECMG or TEMPO or with a FM group. (WMO TAF

regul ations allow the use of PROB30 or PROB40 in conbination with
the TEMPO group, for exanple, PROB30 TEMPO 1214; refer to
Appendix G Section 1.3). Simlarly, BECMG and TEMPO groups nay
not be used by NW5 offices as a direct nodifier of the PROB group
e.g., BECMG PROB40 2324. The reason for these prohibitions is to
ensure the termnal forecast is as easy as possible to understand
and correctly interpret.

8. Unschedul ed Forecasts. Unscheduled term nal forecasts are

i ssued on an as-needed basis as anended, del ayed, or corrected
messages. They contain the sanme el enents and use the sane fornmat
as schedul ed i ssuances except for different date and tinme of
forecast origin (YYGXg) and different beginning valid tinmes (for
anmended and del ayed forecasts only). The entire text of each

i ndi vidual term nal forecast, not just the anended, corrected, or
del ayed portion, shall be transmtted.
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Amended, del ayed, and corrected forecasts shall include the
appropriate "BBB" group in the WMO abbrevi ated headi ng. Anended,
del ayed, and corrected forecasts are counted ("lettered")

i ndependently. For exanple, the first correction to a schedul ed
forecast would be "CCA". If that same corrected forecast needed
to be anended, the amendnent would be "AAA", indicating it is the
first amendnent of the schedul ed forecast, etc. The follow ng
tabl e denonstrates the procedures for nultiple conbinations of
corrected, anended and del ayed forecasts:

TI ME (UTQ) FORECAST | SSUED "BBB" | NDI CATOR
0530 UTC schedul ed term nal forecast (N L) none
0615 UTC first delayed term nal forecast RRA
0714 UTC first amendnent to terminal forecast AAA
1042 UTC second anmendnent to terminal forecast AAB
1045 UTC first correction to terminal forecast CCA

8.1 Anended Forecasts. NW5 offices that prepare term nal
forecasts shall keep the current weather and forecasts under
continuous review to ensure that necessary term nal forecast
amendnents are issued pronptly. Term nal forecasts should be
amended whenever they becone, in the forecaster’s judgenent,
unrepresentative of existing or expected conditions, particularly
regardi ng those el ements and events detailed in Appendi x H.
Forecasters should strive to amend term nal forecasts prior to
the occurrence of changes that neet these criteria. Amendnents
shall be issued pronptly whenever conditions neeting one or nore
of the criteria occur, and in the forecaster’s judgenent, wll
persist. At a mninmm forecasters shall anend term nal
forecasts based on the anendnent criteria listed in Appendi x H.
Forecasters should also refer to Appendix C, Section 3 (Anendnent
Criteria) and Section 4 (Amendnment Phil osophy). The anmendnent
criteria apply to both manual and autonated observing sites.

Amendnent s shall be issued when expected or observed conditions:
1) neet anmendnment criteria for the specified forecast el enments,

2) are expected to persist, and 3) in the forecaster’s judgenent,
there is sufficient, reliable information, using the total
observation concept, on which to base a forecast. If this third
test is not net, an amendnent stating "NIL" shall be issued.
Forecasters may anmend any portion of a termnal forecast for an
unattended part-tine site when there is sufficient information to
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determine that a criterion has been net or that the forecast for
that el enent has beconme unrepresentative of actual conditions.

An anended term nal forecast should be considered in situations
where a TEMPO group has been used and the forecaster determ nes
that (1) the actual probability of occurrence is, and wl|
remain, less than 50 percent; or (2) the occurring TEMPO
conditions will account for one half or nore of the forecast
group’s valid period.

An anended term nal forecast shall be identified in the WVMO
abbrevi ated headi ng by the contraction AAx foll ow ng the date-
time group, where x is the letter A through X, as described in
Section 7.1. For exanple, AAA would indicate the first amendnment
of a particular scheduled term nal forecast, AAB, the second
anmendnent of the sane schedul ed forecast, etc. An anended
forecast shall also be identified by TAF AMD (in place of TAF) on
the first Iine of the forecast text.

The international requirement states that the date-tinme group in
the WMO abbrevi ated headi ng of an anended term nal forecast shal
be the sane as that of the original term nal forecast being
amended. NWS offices not using AFCS equi pnent to prepare nor
transmt termnal forecasts are required to prepare anended
term nal forecasts which neet the international requirenent, as
shown in the non- AFCS exanpl e bel ow.

At NWE offices using AFCS, due to software limtations, the
forecaster is not required to manually enter the tinme of the
original termnal forecast into the WMO abbrevi ated headi ng of an
anmended forecast. The forecaster may elect to allow AFCS to
automatically "tinme-stanp” the date-tine group in the WO

abbrevi ated heading with the actual tinme the anmendnent is
transmtted, as shown in the AFOCS exanples below. The NWSTG wi | |
assign the proper tinme to the amended term nal forecast when it
buil ds the appropriate collective(s), in order to neet the

i nternational requirenent.

The anmended forecast shall cover all of the remmining valid
period of the original scheduled forecast. Expired portions of
the forecast being amended or references to weather occurring
before the issuance tinme shall be omtted fromthe amendnent.

In an anended forecast, the date and tinme of the forecast origin
group (YYGXgZ) shall reflect the tinme the anended forecast was
prepared. In the forecast valid period group (VY,Y,GGGG), the
first four digits (Y,Y,GG) shall reflect the UTC date and tine
of the beginning of the period of validity of the anended
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nal forecast. Wth an issuance tine (YYGXxgZ) of H+00 to
use the current hour (based on UTC) to denote the beginning

valid tinme (Y,Y,GGGG,); for H30 to Ht59, use the next hour
(based on UTC). In either case the forecast shall be valid from
the tinme of forecast origin (YYGXg) to the valid period ending

tinme

of the original scheduled term nal forecast.

non- AFOS Exanpl e of anended terninal forecast :

Qi ginal
Anended

FTAK31 PANC 030500
FTAK31 PANC 030500 AAA
TAF
TAF AMD
PAEN 030540Z 030606 etc. = PAEN 0310127 031006 etc. =

The schedul ed forecast, for Kenai Minicipal Airport, was prepared and
transmtted by a non-AFCS office. The date-tinme group in the WWO
abbrevi ated heading of the scheduled term nal forecast indicates the
time of the full hour (0500 UTC) preceding the transm ssion of the
forecast. The schedul ed forecast was prepared at 0540 UTC on the 3rd
day of the month (shown in the date-tinme of forecast origin in the
forecast text of the schedul ed forecast) and transm tted between

0500 and 0600 UTC (shown in the date/time group in the WMO abbrevi at ed
headi ng). Four and one-half hours later, the forecaster prepared the
first anmendnent to that forecast (indicated by "AAA"), at 1012 UTC on
the 3rd day of the nonth. The anended terminal forecast shows the tine
of the original scheduled forecast in the WMO abbrevi ated header

(0500 UTC), as specified in the international requirenents.
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(optional) AFCS Exanple of anended terninal forecast :

Original

PDXTAFPDX

TTAAOO0 KPDX 101124

TAF

KPDX 101123Z 101212 32004KT P6SM SCT100
FML500 32009KT P6SM SCT050 TEMPO 1519 BKNO50
FM2200 33005KT P6SM SKC BECMG 0002 00000KT=

Anrended

PDXTAFPDX

TTAAOO KPDX 101441 AAA

TAF ANMD

KPDX 1014407 101512 30006KT P6SM BKNO30 TEMPO 1517 SCT030
FML700 32009KT P6SM SCT050 TEMPO 1721 BKNO50
FM2200 33005KT P6SM SKC BECMG 0002 00000KT=

The schedul ed termnal forecast, for Portland International Airport,
was prepared and/or transnmitted using AFCS equi pnent, and the
forecaster opted to allow AFOS to "time-stanp” the forecast in the WD
abbrevi ated heading. The schedul ed forecast was prepared at 1123 UTC
on the 10th day of the nonth (shown in the date-time of forecast origin
in the forecast text, and typed in by the forecaster) and transnitted
at 1124 UTC (shown in the date/tine group in the WMO abbrevi ated

headi ng, "tinme-stanped" automatically by AFOCS). Three hours later, the
forecast was anended for the first time (indicated by "AAA") at

1440 UTC (typed in by the forecaster) and "time-stanped" automatically
by AFOS (in the WMO abbrevi at ed header) at 1441 UTC

The anended forecast is valid from 1500 UTC on the 10th until 1200 UTC
on the next day (the 11th). Note the initial time period forecast of
the schedul ed issuance (valid from 1200 UTC until 1500 UTC) has been
omtted fromthe amendnent

To summarize, the only paraneters regarding tinmes that change in
an anmended term nal forecast are

1) date-tinme of forecast origin (YYGXg) in the forecast
text of the term nal forecast, and

2) the beginning of the forecast valid period group
(Y,Y,GGGG,) in the forecast text of the term nal
forecast, and

3) (at NW5 offices using AFCS only): the date/tinme group
in the WMO abbrevi at ed headi ng, and

4) expired portions of the forecast being anended or
references to weather occurring before the issuance
time shall be omtted fromthe anmendnment

Instructions on issuing a correction to an anended forecast are
included in Section 8.3.1. Also refer to the table shown in
Section 8.

8.2 Delayed Forecasts. Delayed forecasts shall be issued as
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soon as possible after (1) correction of the problem (electrical,
mechani cal or other) that caused the delay or, for sites with
part-time manual or part-tine augnented aut omated observati ons,
(2) resunption of observations (two consecutive observations not
| ess than 30 m nutes nor nore than about one hour apart).

A del ayed term nal forecast shall be identified in the WO
abbrevi ated headi ng by the contraction RRx foll ow ng the date-
time group, where x is the letter A through X, as described in
Section 7.1. For exanple, RRA would indicate the first del ayed

i ssuance of a particular scheduled forecast. Only offices
issuing termnal forecasts in collectives would need to issue a
second (or greater) delayed termnal forecast. There is no
contraction in the forecast text to indicate that a forecast is
del ayed; the contraction RRx only appears in the WMO abbrevi at ed
headi ng |i ne.

The international requirement states that the date-tinme group in
the WMO abbrevi ated headi ng of a del ayed term nal forecast shal
be the sane as that of the original scheduled term nal forecast.
NWS of fices not using AFCS equi pnent to prepare or transmt

term nal forecasts are required to prepare del ayed term na
forecasts which neet the international requirenment, as shown in
t he non- AFGCS exanpl e bel ow.

At NWE offices using AFCS, due to software limtations, the
forecaster is not required to manually enter the tinme of the
original termnal forecast into the WMO abbrevi ated headi ng of a
del ayed forecast. The forecaster may elect to allow AFCS to
"time-stanp” the date-tinme group in the WMO abbrevi ated headi ng
with the actual tinme the delayed term nal forecast is
transmtted, as shown in the AFCS exanpl es shown bel ow. The
NWSTG wi || assign the proper tine to the del ayed term nal
forecast when it builds the appropriate collective(s), in order
to nmeet the international requirenent.

The del ayed forecast is valid fromthe UTC date and tinme of
actual forecast origin (YYG3gZ) until the end of the previously
schedul ed term nal forecast valid period. The date and tine of
actual forecast origin (YYG3gZ) should be determ ned by the UTC
date and tinme of the issuance of the delayed forecast. Wth an

I ssuance time of H+00 to H+29, use the current hour (based on
UTC) to denote the beginning valid time (Y,Y,GGGG); for H+30 to
H+59, use the next hour (based on UTC). The forecast shall be
valid fromthe tine of forecast origin (YYG3g) to the valid
period ending tine of the original scheduled term nal forecast.
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non- AFCS exanpl e of delayed terninal forecast :

Oigina
Del ayed

FTPA31 PHNL 030500
FTPA31 PHNL 030500 RRA
TAF
TAF
PHWK 030540Z 030606 NI L= PHWK 0310127 031006 etc. =

The schedul ed forecast, for Ml okai Airport, was prepared and
transnmtted by a non-AFCS office. The date-time group in the WO
abbrevi at ed heading of the scheduled term nal forecast indicates the
time of the full hour 0500 UTC, preceding the transm ssion of the
forecast. The forecast was prepared at 0540 UTC on the 3rd day of the
nonth (as shown in the date-tinme of forecast origin in the forecast
text of the schedul ed forecast) and transnitted between 0500 and

0600 UTC (as shown in the date/tine group in the WMO abbrevi at ed

headi ng). Four and one-half hours later, the forecaster prepared the
first delayed forecast (indicated by "RRA"), at 1012 UTC on the 3rd day
of the nmonth (as shown in the date-tine of forecast origin in the
forecast text of the terminal forecast). The delayed term nal shows
the time of the original schedul ed forecast in the WMO abbrevi at ed
header (0500 UTC), as required internationally.

(optional) AFCS exanple of delayed terninal forecast :

Origi nal

Del ayed
SEATAFSEA

SEATAFSEA

TTAAOO KSEA 170541
TTAAOO KSEA 170641 RRA
TAF
TAF
KSEA 1705407 170606 NI L=
KSEA 1706417 170706 etc. =

The schedul ed term nal forecast, for Seattle-Tacoma |nternationa
Airport, was prepared and/or transm tted using AFCS equi pnent, and the
forecaster opted to allow AFOS to "time-stanp” the forecast in the WD
abbrevi ated heading. The schedul ed ternminal forecast was prepared at
0540 UTC on the 17th day of the nmonth (as shown in the date-tine of
forecast origin in the forecast text of the term nal forecast, and
typed in by the forecaster) and transmtted at 0541 UTC (as shown in
the date/tine group in the WMO abbrevi ated headi ng, and "ti nme-stanped"
automatically by AFOS). One hour later, the forecaster prepared the
first delayed forecast (indicated by "RRA") at 0641 UTC on the 17th day
of the nonth (typed in by the forecaster). The delayed termna
forecast was automatically "tinme-stanped" by AFCS in the WWDO
abbrevi at ed header at 0641 UTC.

8.3 Corrected Forecasts. Corrected forecasts shall be issued
as soon as possible after discovery of an error (typographical or
other mstake). A corrected term nal forecast shall be
identified in the WMO abbrevi ated headi ng by the contracti on CCx
followi ng the date-tinme group, where x is the letter A through X
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as described in Section 7.1. For exanple, CCA would indicate the
first correction of a particular schedul ed forecast, CCB the
second correction of the same schedul ed forecast, etc. There is
no contraction in the forecast text to indicate that a forecast
is corrected; the contraction CCx only appears in the WO
abbr evi at ed headi ng.

The international requirement states that the date-tinme group in
the WMO abbrevi ated heading of a corrected term nal forecast

shall be the sane as that of the original schedul ed term nal
forecast. For NW5 of fices not using AFOS equi pnent to prepare/
transmt termnal forecasts, the date-tine group in the WO
abbrevi ated heading of a corrected term nal forecast shall be the
same as that of the original termi nal forecast unless the date-
time group in the WMO abbrevi ated header contained the error
Refer to the non- AFGS exanpl e bel ow.

At NWS offices using AFCS, the forecaster is not required to
manual |y enter the tine of the original termnal forecast into
the WMO abbrevi ated heading of a corrected forecast, due to AFCS
software limtations. The forecaster may elect to allow AFCS to
"time-stanp” the date-time group in the WMO abbrevi at ed headi ng
with the actual tinme the corrected termnal forecast is
transmtted, as shown in the AFCS exanpl e shown bel ow. The NWSTG
will assign the proper tinme to the corrected term nal forecast
when it builds the appropriate collective(s), in order to neet
the international requirenent.

The date-tinme group of actual forecast origin (YYG3gZ) in the
forecast text of the term nal forecast shall reflect the tine the
corrected forecast was prepared, and is typed in by the
forecaster. The forecast valid period (Y,Y,GGGG,) of a
corrected forecast shall be the sane as that of the origina

term nal forecast issuance unless the valid period contained the
error.

non- AFCS exanple of corrected term nal forecast :

Oiginal
Corrected
FTAK31 PAFA 030500
FTAK31 PAFA 030500 CCA
TAF
TAF
PAOM 030540Z 030606 etc. = PAOM 0305517 030606 etc. =

The schedul ed forecast, for Nome Airport, was prepared and transmtted
by a non- AFCS office. The date-tine group in the WMO abbrevi ated
headi ng of the scheduled term nal forecast indicates the time of the
full hour, in UTC (0500 UTC), preceding the transm ssion of the
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forecast, as required internationally. The scheduled forecast was
prepared at 0540 UTC on the 3rd day of the nmonth (as shown in the date-
tinme of forecast origin in the forecast text of the terninal forecast)
and transnmitted between 0500 and 0600 UTC (as shown in the date/tine
group in the WMO abbrevi ated heading). El even minutes |ater, the
forecaster discovered an error and prepared the first corrected
forecast (indicated by "CCA"), at 0551 UTC on the 3rd day of the nonth
(typed in by the forecaster). The corrected term nal forecast shows
the tinme of the original scheduled forecast in the WMO abbrevi at ed
header (0500 UTC), as required internationally.
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(optional) AFCS exanple of corrected term nal forecast :

Oigina
Corrected

MSPTAFDLH MSPTAFDLH
TTAAOO0 KDLH 170532
TTAAOO KDLH 170630 CCB
TAF
TAF
KDLH 170530Z 170606 etc. =
KDLH 1706297 170606 etc. =

The schedul ed termnal forecast, for Duluth International Airport, was
prepared and/or transmtted using AFGCS equi prent, and the forecaster
opted to allow AFCS to "time-stamp" the forecast in the WMO abbrevi at ed
headi ng. The schedul ed term nal forecast was prepared at 0530 UTC on
the 17th day of the nonth (as shown in the date-tinme of forecast origin
in the forecast text of the term nal forecast, and typed in by the
forecaster) and transmitted at 0532 UTC (as shown in the date/tine
group in the WMO abbrevi ated headi ng, and "time-stanped" autonatically
by AFOS). Sone tinme later, the forecaster discovered an error and
prepared the first correction ("CCA", which is not shown here).

Roughly an hour after the scheduled terninal forecast was sent, the
forecaster discovered another error and prepared and transmtted a
second correction (indicated by "CCB") at 0629 UTC on the 17th day of
the month (as shown in the date-tine of forecast origin in the forecast
text of the terminal forecast, typed in by the forecaster). The second
corrected terninal forecast was automatically "time-stanped" by AFCS in
t he WMO abbrevi at ed header at 0630 UTC

The corrected term nal forecast shall consist of the entire
original termnal forecast (having corrected the error(s)) and
shal |l cover the entire original valid period. This is true even
if the correction is transmtted hours into the valid period and
part of the forecast has expired.

Conmpl ete exanple of corrected term nal forecast :
(AFCs and non- AFCS of fices shall follow sinmilar procedures)

Oigina

CLETAFCLE

TTAAOO KCLE 170535

TAF

KCLE 092330Z 100024 P6SM BKNO60 TEMPO 0004 - SHRA OVC0O30 etc. =

Corrected

CLETAFCLE

TTAAOO0 KCLE 170218 CCA

TAF

KCLE 1002157 100024 19008KT P6SM BKNO60 TEMPO 0004 - SHRA OVC030 etc. =

The corrected term nal forecast shown above was i ssued nore than two
hours after the schedul ed forecast. The valid time of the corrected
forecast renmnins the sane as it was in the schedul ed forecast, from
0000 UTC on the 10th until 0000 UTC on the 11th. Al so, the TEMPO 0004
time period remains the sane in the correction as it was in the
schedul ed forecast, even though the correction was prepared at 0215Z.
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8.3.1 Correcting Anrended or Del ayed Forecasts. |f an anmended
or del ayed forecast contains an error, it should be corrected
followi ng the sanme procedures described earlier in Section 8.3.
An exanple of a corrected anmendnent is shown bel ow

Exanpl e of corrected anmendnent :
(AFCS and non- AFCS of fices shall follow sinmilar procedures)

Anrendnent (containing an error)

TOPTAFIVHK

TTAAOO KTOP 271524 AAA

TAF ANMD

KVHK 2715227 271512 VRBO3KT P6SM SCT012 TEMPO 1517 BKNO12
FML700 11000KT P6SM SCT035
FMD100 10003KT P6SM SKC BECMG 0810 3SM BR=

Corrected amendnent

TOPTAFIVHK

TTAAOO KTOP 271604 CCA

TAF ANMD

KVHK 2716027 271512 VRBO3KT P6SM SCT012 TEMPO 1517 BKNO12
FML700 11005KT P6SM SCT035
FMD100 10003KT P6SM SKC BECMG 0810 3SM BR=

The anended term nal forecast for Manhattan Minicipal Airport was
prepared on the 27th day of the nmonth at 1522 UTC (as shown in the
date-tinme of forecast origin in the forecast text of the anended
termnal forecast), and valid from 1500 UTC on the 27th until 1200 UTC
the next day (the 28th). The anendnent contains an error in the FML700
group: wnds incorrectly encoded as 110 degrees at 00 knots. The
forecaster notices the error, and prepares the first correction ("CCA")
of the term nal forecast at 1602 UTC (as shown in the date-tine of
forecast origin in the forecast text of the corrected termnal
forecast). Note the following in the corrected anendnent: 1) the
"CCA" replaces the "AAA" in the WMO abbrevi at ed headi ng which appeared
in the first amendnent; 2) the first line of the forecast text renains
"TAF AMD'; 3) the forecast valid period (Y ,Y,GGGG,) in the forecast
text is the same as the original amendnent (1500 UTC - 1200 UTC);

4) the error in the FML700 group has been corrected.

9. Severe Weather Watch (VWN. A severe thunderstormis
defined as a thunderstorm acconpani ed by wi nd gusts of 50 knots
or nore and/or hail (surface or aloft) 3/4 inch or nore in

di anmeter. The SPC issues |ocal severe stormwatches (W) for
tornadoes and severe thunderstorns for the contiguous United
States. SPC al so issues the Severe Wather Qutlook (AC). Both
of these products should receive strong consideration in
preparing or anending term nal forecasts. However, the
forecaster should apply themin the sane fashion as any ot her
gui dance i nformation. Forecasting the occurrence of any
phenonmenon at a specific term nal requires the analysis of
information fromall avail abl e sources.

This means that term nal forecasts may vary from W$ and ACs to
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the extent that the forecaster expects conditions at an airport
to differ fromthose over a nore generalized area. This approach
allows forecasters to avoid forecasting thunderstorns at a single
site (point) for long tine periods. |Issuance of a WNWor an AC
does not, in itself, require an amendnment for an airport in the
wat ch or outl ook area.

In the termnal forecast, there is no way to explicitly forecast
a severe thunderstormin the significant weather group. However,
a severe thunderstormmay be indicated in a term nal forecast on
the basis of the strength of the winds (including wind gusts of
50 knots or greater and a thunderstormin significant weather).
There is no significant weather code for 3/4 inch hail or |arger,
which is the hail criteria for a severe thunderstorm

General ly, tornadoes, waterspouts, and funnel clouds shoul d not
be included in termnal forecasts because the probability of
occurrence at a specific site is extrenely small.

10. Records Retention. Records of dissem nated termna
forecasts, including anendnents, corrections, and del ayed

i ssuances, shall be maintained as called for by WSOM Chapt er

D- 90, Weat her Support for Accident Investigations and Litigation,
and associ ated OMLs and ROWs.

11 Verification of Terninal Forecasts. For details on
term nal forecast verification, see WSOM Chapter C 73,

Publ i c/ Avi ati on Forecast Verification, and associ ated OWL.s and
ROWLs.
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